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THE SNAP FLASK. 

We are not aware to whom is due the credit of the inven- 
tion of the useful contrivance which our artist has so graph- 
ically depicted in the hands of the brawny workman in the 
engraving. It is simple, handy, as we shall presently show, 
and, witha], a convenience which iron founders, ar more es- 
pecially molders in green sand, can ill afford to be without 
We have therefore prepared the accompanying illustration, 
and to make matters more clear, we add 8 few words of descrip- 
tion, in the hope that ‘ 
the suggestion may 
prove of practical va- 
Ine to those who are 
unacquainted with its 
uses, construction, and 
merits. 

The snap flask, as it 
is commonly termed, 
differs from an ordi- 
nary two part flask in 
having jits portions 
hinged together by a 
butt at one corner and 
closed by a latch at 
the corner diagonally 
opposite. It is with- 
out those troublesome 
cross pieces which are 
always half charred, 

generally of the wrong 
shape and in the 
wrong place, nor are 
its various parts filled 
with numberless brist- 
ling rusty nails. Its 
interior sides, being 
smoothly scooped out, 
hold the firmly ram- 
med sand during the 
removal of the cope. . 
In small 
moldings, the flask is 
best located on a rude 
table, so that in using 
his two wooden hand 
rammers (such ag are 
represented in the 
cut) to pack the sand 
home, the molder can 
stand erect. Afterthe 
work is finished in the 
orfiinary way, it only 
retmains to unlatch the 
corner and swing the 
flask when it is ready 
for immediate re-use. 
The sand mold is re- 
moved from the table 
to the floor and weight- 
ed with a plate of east 
ears on two sides and 
pierced with square — ES esi 

aperture in the center, through which the molten metal ‘is 


ther 
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"7s sath diiees gen debe wenkcisan'-wles will tot gees siiah 
ud in the opinion that, after a hard day’s work, it is no slight 
labor to shake out, fit together, and pile up in the yard a 
sédre or more of small flasks, and that any contrivance which, 
like that above described, will save them such toil is well 
worthy of their attention and employment. 

Practical Notes on the Steam Engine. 

The comparison of the different systems of construction 
of steam engines, old and new, says Dingler’s Polytechnis- 
ches’ Journal, with reference to the speed of the piston, steam 
pressure, duration of admission of steam to the cylinder, and 
the regular and even motion of the machine, shows that the 
rapidity of the piston and the pressure of steam augments 
with the duration of expansion. The following classifica- 
tion then ‘may be established: ist. Low pressure engines 
which work with but a feeble or low tension of steam (35 to 
40 pounds per square inch) with a small speed of piston and 
without or nearly without expansion: under these conditions 
the motion is regular but the expenses of setting up and 
kéeping in repair are large. This system is represented by 
Watts ‘old beam engine. 2. Engines which work quicker 
than the preceding, but still with a moderate speed, the 
steam pressure and expansion remaining as above. Mction 
irregular. - Expense of establishing light, but of repairs, 
héavy: - 'Po this category belong whiat are termed good ordi- 





nary machines. 3. Engines of which the pistons move 
moderately quickly, of which the steam works at a medium 
pressure and in which steam is admitted to the cylinder 
during half or three quarters the stroke. These have a 
sufficiently regular motion and their cost of establishment 
and repair is relatively low They are usually constructed 
with a single horizontal cylinder and are in very extended 
use. 4. Engines which work withthe same and 








pressure as to the preceeding system but with large expan- 


MOLDING WITH THE SNAP FLASK. 


sion, very usually provided with a specially devised cylinder. 
Motion irregular. More expensive than the engines in the 
preceding paragraph. To this category belong the Woolf 
compound engines, which have two, cylinders placed side hy 
side, In a horizontal position but not on the same plane. 
With these four classes.of machines, the above results 
have been determined and confirmed by long experience. 
One more system remains to be noticed: 5. The engines 
which work with high velocity, high pressure and great ex- 
pansion. These are regular in motion and low in first cost 
and expense of repairs. But little experience has been had 
with these machines, It is considered, however, that they 
possess a decided advantage in having speed together with a 
horizontal position. They may be advantageously substitu- 
ted for the old forms of cumbrous and slow beam engines. 
——————_—-- 2+eo 





Absorption of Light by Photo Film. 

Professor J. W. Draper says: The silver compounds of 
collodion absorb the radiations falling on them, which are 
capable of producing a photographic effect. Yet sensitive 
as it is, coJlodion is very far from having its maximum sen- 
sitiveness, as is shown by the following experiment, which 
is of no small interest to photographers: I took five dry 
collodion plates, prepared by what is known as the tannin 
process ; and having made a pile of them, I caused the rays 
of a gas flame to. pass through them all at the same time, 
On developing, it was found that the first. plate was strongly 


ently quite as much. Even the fifth was considerably 
stained. From this it follows that the collodion film, aa or- 
dinarily used, absorbs only a fractional part of the rays that 
can affect it. Could it be made to absorb the whole, its sen- 
sitiveness would be correspondingly increased. 

—— <2 +@ 2 —____—__———__- 

Seunds of the Body. 
At a recent meeting of the Clinical Society of London, Dr. 











Poore exhibited'an adaptation of a well known philosophi- 
cal experiment to med. 
ical. purposes. A pa- 
tient with a remarka- 
bly load aortic regur- 
gitant murmur, ac. 
companied by intense 
thrill, was made to lie 
on his back upon a 
common mahogany ta- 
ble. Dr. Poorc then 
took an ordinary walk- 
ing stick, placing .it 
vertically upon the, » 


of the third costal ear- 
tilages, and- upon. the 
upper end he: poised 

: ling board of 
a guitar, with the ori 
fice downwards, Whc 2 
this arrangement was 
completed, and after 
complete silence had 
been, _ obtained, the 
murmun, became dis- 


tinetly audibla, ito, the 







bystanders Dr, Poore 
prema lathe. re- 


very rough, but it 
served to exhibit a 
novel application of 
acoustic principles,’ 
and probably, with a 
specially constructed 
and more delicate in 

strument, it would be 
possible to render the 
sounds and murmurs 
of the heart audible 
for the purposes of 
clinical demonstration. 
Sounds and probes 
with sounding boards 
at one end were used 
in some of the clinical 
lecture theaters in Ger- 
many; and Dr. Poore 
exhibited . an_ iron 
probe with a circular 
sounding board at its 
extremity, by means 
of which all vibrations communicated to the probe were 
greatly intensified. 

Mr.-De Morgan remarked that Dr. Corfe had suggested 
the converse of this. He demonstrated that, when a person 
placed his head on the chest, the sound of his voice, when 
speaking, was affected by the condition of the patient's chest, 

Dr. Anstie remarked that Mr. Brooke used to demonstrate 
stone in the bladder to his class at the Westminster Hospital 
by means of a sounding hoard attacked tw The staff, 

The application of this well known phenomenon of the 
transmission of sound to the diagnosis of chest diseases may 
possibly lead to a material improvement upon the stetho- 
scope. A walking stick is, of course, not the most suitable 
connecting rod for conducting the sound. 

—_————-———_s+0-o——__-—————————- 

TomATOES IN Inon Pots.—There are » thousand and one 
things I would like to know (and probably shall, in time, 
unless I have to learn how to vote); but this I do know, thai 
tomatoes must not be cooked in an iron pot. Some benefi- 
cient housekeeper, following in the footsteps of the illustri- 
ous ‘‘scrapple” maker, gives a recipe in last week’s Rural 
for a cheap soup, in which she directs the ingredients to be 
putin an iron pot. I sometimes, at good tables, taste toma- 
toes which have been made bitter by this pracess. If the in. 
tention is to medicate them, the result will satisfy the de- 
sign.—Rural Yorker. {It might be added that vegetables 
should never be cooked in iron. pots, unless. the latter are en, 
ameled or otherwise coated internally. ] 
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ANNUAL REPORT OF THE COMMISSIONER OF 
PATENTS. 

The annual report of the Commissioner of Patents to Con- 
gress, for 1872, has just been sent in, from which it appears 
that the affairs of the Patent Office are in good order and 
flourishiag condition. 3,090 caveats were filed last year, be- 
ing a sligut decrease over the previous year. 18,246 applica- 
tions for patents were made, Of which 13,590. were granted. 
A slight increase in the number of patents granted is shown, 
and a considerable decrease in the number of applications 
made, which the Commissioner explains in a curious way. The 
decreas: cf applications and increase of the number of patents 
granted, is due, he says, to the circulation of the office publi- 
eaticns, giving to inventors, manufacturers, and attorneys re- 
liable information as to what inventions are already patented. 
thereby securing better applications but fewer in number. 

Now, if this is so, if the effect of the office publications has 
been thus quickly and noticeably, during the first year, to re- 
duce the number of applications, and yet to increase the 
mumber of patents granted, may we not expect similar results, 
in greater ratio, a few years hence, when the aforesaid pub 
lications are more extensively circulated? Let us look at the 
results for the next five years, allowing that the ratio re- 
mains only the same :—-Number of applications made in 1871, 
19,472; im 1872, 18,246; decrease, 1,226. Number of patents 
granted in 1871, 13,083; number granted in 1872, 13,590; 
increase, 557.—Allowing the same ratio each year for the 
next five years, we should have the following results for the 
year 1878 :—Number of applications made, 12,160, and num- 
ber of applications granted, 16,375. Evidently it will not 
do to carry forward the Commissioner’s deductions. 

A much more probable explanation for the discrepancies in 
the figures for 1871 and 1872 would be this: 

In 1871 the Office was overcrowded with, business and de- 
lays ensued, and the examiners doubtless rejected many 
cases for the first time which, on revision in 1872, they de- 
cided toallow. The falling off of 1,226 applications in 1872 is 
probably dee to the discouraging effects upon inventors of 
the official delays during the year preceding. 

The Commissioner informs us that the expenses of the 
Patent Office have been increased during 1872; but we are 
satisfied that the money has been well spent in providing 
rom, and in reproducing copies of back patents. 

The various official. publications of diagrams, claims, 
bouzdl volumes of reduced copies, and full size copies of 
patents have been admirably produced, and reflect the high- 


est credit upon the Commissioner. This department of pub- 
lication has become one vt she moot iusportant branches of 


labor at the Patent Office, and is of inestimable value to the 
country. The publication of a general Index to the patents, 
and a Digest of the inventions, are highly important works 
which ought to be proceeded with, and we hope that Con- 
gress will give to the Commissioner the necessary authority. 
The Commissioner recommends that a law to authorize the 
extension of patercs granted subsequent to 1861 should be 
enacted. We trust it may be. 

In arging Congress to adopt his scheme for the “reorgani- 
zation” of the Patent Office, the Commissioner makes the fol- 
lowing statement :—-‘“‘ After careful and extended enquiry, I 
am convinced that considerably more than one half of the 
capita) employed in manufacturing in the United States is 
thas investert because of the security to specialties obtained 
from patents.” “For this reason,” he says, “‘ the demand for 
Letter examinations and more care as to the wording of spe- 
cifications and claims before issuing patents or rejecting ap- 
plications, is increasing every day. The business of the Of- 
fice is being done under « plan of organization adopted in 


Scientific American. 


its infancy—a plan adequate to its wants at that time, but 
which has been outgrown by its enormous increase of busi- 
ness.” The italics are ours. 

The Commissioner's plan for “‘ reorganization” is simply to 
place a set of nine bosses over the present examiners, to be 
called “‘ chiefs of division,” who are to supervise the work of 
the examiners and decide whether their decisions are to 
stand, and whether a patent shall be granted or refused. We 
deprecate the addition of any new forms and ceremonies, 
with their attendant delays, red tapeism and expenses, to the 
business of obtaining patents. We prefer the infantile sys- 
tem as it now exists, which works so well, gives such gene- 
ral satisfaction; and affords such ample securities that, accor- 
ding to the Commissioner’s own showing, it now employs 
one half of all the capital invested in manufacturing in the 
United States. 

It is a good old adage: ‘Let well enough alone.” It would 
be hard to find a system that works better than the present, 
and we say, let it alone. The simpler the forms and the more 
prompt the official action in the grant of patents, the more 
will the inventive genius of the country be fostered and 


encouraged. 


A BLOW TO THE TRADES’ UNIONS. 

The last volume of the Massachusetts Law Reports con- 
tains the ruling of Chief Justice Chapman, in a case which 
involves the question of whether trade organizations have 
any right to exact fines, or use other means of extortion to 
compel employers toaccede to theirdemands, The plaintiff, 
Mr. John Carew, had contracted to supply a certain quantity 
of hewn stone; certain members of a society called the Jour- 
neyman Freestone Cutters’ Association of Boston obtained 





,|from him the sum, or fine, as they called it, of $500, by 


threatening to deprive him of laborers necessary to him for 
the fulfilment of his contract, and by actually inducing 
some of his employees to leave. The action was brought to 


13| recover. The court ruled that the plaintiff might regain not 


only $500 but any damage to his business caused by the acts 
of the conspirators. Chief Justice Chapman says, in his 
opinion: ‘‘ The acts alleged and proved in this case are pe- 
culiarly offensive to the principles which prevail in this 
country; and if such practices could enjoy impunity, they 
would tend to establish a tyranny of irresponsible persons 
over labor and mechanical business which would be extreme- 
ly injurious to both.” 

There is not an employer ora right minded workman in 
the country who will not rejoice at the placing upon record 
of so clear, resolute and unequivocal a condemnation of the 
whole system of trades’ unionism as it isnow practiced. One 
or two such decisions in this State are greatly needed, and 
woula do more to prevent such uprisings as that of last sum- 
mer than years of discussion between the contending parties. 
We have plenty of laws on our statute books militating 
against conspiracy; and. if none of them cover such casesas 
that above cited, let some of the employers who suffered by 
the great strike see that the proper steps be taken to haye 
suitable enactments framed by the Legislature, that will 
effectually remedy all existing evils. 

oe 
THE VIENNA EXPOSITION. 

The buildings of the Vienna Exposition are now completed 
and in readiness for the reception of the articles to be exhib. 
ited. Several changes have, we learn, been made in the gen- 
eral plan. The center space of tlie Palace of Industry, instead 
of being divided up, has been converted into one colossal 
rotunda, the largest roofed building in existence, measuring 
426} feet in diameter and 300 feet in hight. The iron work of 
the roof weighs 40,000 tuns, and it may be imagined that it re- 
quired no small effort of engineering skill to raise this enor- 
mous load toa hight of nearly 300 feet. The work was accom- 
plished by 240 men in three months. The central structure 
is iron, covered with an outer coating of masonry connected 
with the interior by girders. Some idea of the dimensions 
of the vast fabric may be gained from the fact that a regi- 
ment of infantry numbering 1,400 men could conveniently 
be paraded on the architectural cornice which runs round the 
inside where the roof joins the columns. 

The materials of which the buildings are composed are 
mainly iron, wood ani glass, but the walls, where not clear- 
storied, are filled in with brick. The outward decorations, 
which are very imposing and of a solidity apparently suffi- 
cient to last for ages, are made of canvas steeped in fluid 
plaster of Paris and hardened in molds. With admirable 
taste, a blue texture of jute spangled with golden ornaments 
has been selected as a wall covering, which contrasts agree- 
ably with the dark red of the supporting columns. 

The machinery hall is a simple brick building with no pre- 
tension to architectural display, The motive powers, cranes, 
boilers and engines are all themselves exhibits. All engines 
under seventy-five horse power and cranes lifting less than 
twelve tuns are excluded, Borsig’s engine factory in Berlin, 
which turned out its two thousandth locomotive for the Paris 
Exposition, in 1867, will exhibit its three thousandth in 
Vienna. 

The supplementary structures will consist of edifices for 
the accommodation of distinguished visitors, and annexes to 
hold the excess of exhibits not finding room in the great gal- 
leries. The Austrian Emperor is to have a magnificently 
fitted up pavilion, and it is stated that the French and Ger- 
man buildings will vie with it in grandeur. Krupp, of cast 
steel renown, will stock a special edifice with his own inven. 
tions, and the New Free Press boidly aspires to out-do the 
London Times, whose machinery was last year exhibited in 
London, by erecting a pavilion of its own. One space of 1,600 
square meters is appointed to hold German educational appa- 








ratus and appliances. 
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Danger from fire is put almost beyond the reach of possi. 
bility, There is a large basin of watér'in the grounds, filled 
conveniently from the adjoining Danube, which might at any 
moment convert the whole area into alake, The basin was 
constructed at a cost of $12,000, and in addition thereto, 
fire engines and hydrants are provided in sufficient num- 
bers to inundate every gallery in the buildings. 


THE SCIENCE RECORD FOR 1873. 

In reply to various enquiries we would state that Science 
Record for 1873 is now almost through the press and will be 
issued either next week or the we_k after, when all to whom 
copies are due will be immediately supplied. A large edition 
has been ordered. It isa handsome octavo volume of six 
hundred pages, illustrated with many engravings. The En- 
gineering department contains views of several of the most 
important railway bridges in this country, the great Suspen- 
sion Bridge between New York and Brooklyn, Steam Street 
Cars, improvements in engines, injectors, mills, and machin- 
ery of all descriptions. 

The department of Geography contains illustrations from 
the Yellowstone region, showing the wonderful pools, hot 
springs and other extraordinary formations, which are among 
the wonders of the world. 

The department of Biography is rich in portraiture, con- 
taining steel and wood engravings of distinguished men of 
science, including Professor Joseph Henry, Professor Tyn- 
dall, Professor Dana, Professor Peirce, Professor Bunsen, 
Professor Kirchhoff and Professor Morse. The portrait of 
the latter is engraved from a painting from life taken some 
years ago, soon after Professor Morse had completed the 
first line of telegraph, between Baltimore and Washington, 
when he was in the vigor of his life. 

The book is one of interest and value for lovers of pro- 
gressive, practical science. The advertisement on another 
page shows the general scope of the contents. 
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THREE FEARFUL BOILER EXPLOSIONS IN ONE DAY, 

Three terrible boiler explosions have recently occurred on 
the same day, February 3d, one resulting in the death of 
nineteen persons and the wounding of nearly two score 
more. One of these explosions took place at Pittsburgh, Pa., 
another at Syracuse, N. Y., and the third near Norristown, 
Pa, Toan esteemed correspondent, Mr. W. B. Le Van, of 
Philadelphia, we are indebted for the accompanying dia- 
grams and details of the casualty at the rolling mill of 
Mesers. J. Wood & Bro. at Conshohocken, near Norristown, 
Pa., which destroyed about one half of the establishment. 
The exploded boiler was 18 feet long and 4} feet in diameter, 
and had been in constant use in the mill for twenty years. 
It had twe flues, each 18 inches in diameter, which, with the 
shell, were originally of No. 4 iron, calculated to withstand 
80 pounds working pressure to the square inch. At the rup- 
tured point, the iron had become but three sixteenths of an 
inch in thickness, and was besides much crystalized. When 
the explosion took place a portion of the boiler was hurled, 
end first, across a canal and a railway track into a building 
known as the Albion Print Works. There it encountered a 
girder of an arched doorway, shattered it (with the adjacent 
wall) and finally lodged in a large iron kier, used for steam- 











ing pieces of muslin, in the manner shown in our diagram. 
Two boys were engaged within the kier, distributing the 
warp for bleaching, both of whom were instantly killed. 
The kier was 8 feet wide and 12 feet high. 

Ten minutes before the accident the steam gage showed a 
pressure of 53 pounds. The close flattening together of the 
flues indicates that they collapsed from force externally ap- 
plied. There is little doubt as to the cause of the disaster. 
The boiler was simply used up, and the thinness of the iron 
and the clean, smooth rupture show that it had become in- 
adequate to withstand the required pressure. Eleven per- © 
sons were killed outright and a similar number, more or less, 
badly wounded. The responsibility of this awful disaster 
appears to rest upon the proprietors, and forms another link 
in the long chain of similar horrors due to a negligence of 
reasonable precautions for the safety of human life. 

The Pittsburgh explosion occurred in the extensive Ameri- 
can Iron Works of Messrs. Jones & Laughlins, These works 
are among the largest in the country, covering fifteen acres 
of ground and employing three thousand workmen, It is 
here that the celebrated cold rolled shafting is made, The 
explosion involved a battery of four boilers located in the 





central part of the numerous workshops. The spike and nail 
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factories together with the sheet mill were demolished, at a 
loss of some $75,000 and seven persons killed and thirty 
wounded. The boilers had been five years in use. It is 
stated that the iron was good and that the gages showed 
plenty of water just before the accident. Portions of metal 
were thrown for distances of three blocks, crashing through 
the roofs of neighboring buildings. 

Among the incidents of the disaster, it is mentioned that 
Mrs. Clarke, wife of one of the employees, hearing the noise 
of the explosion, fell upon her knees and commenced to 
pray; while in the attitude of supplication, a piece of the 
boiler weighing 700 pounds struck the house, and went 
crushing through the room on the line where her head 
would have been had she remained standing. Another mass 
of the boiler iron, weighing nearly eighty pounds, went lum- 
bering through the air for a distance of 200 yards, and, de- 
scending upon a door of a bakery on Carson Street, crashed 
through it as it might through a house of straw, and fell 
upon the middle of the floor. Fortunately, however, though 
much destruction of property was occasioned, no loss of life 
here ensued, A blacksmith, named Jacob Broonsinger, who 
was working in a shop in the vicinity of the explosion, had 
been standing at a certain place fixing a horseshoe. He 
stepped over where the horse was, and-had just begun to put 
the shoe on when an immense piece of iron, weighing fully 
200 pounds, came crashing through the roof, and fell on the 
spot where he had been standing a moment before. 

We trust that some of our engineering correspondents will 
send us diagrams and particulars of these boilers for publi- 
cation. 

The third explosion to which we have alluded took place 
at Geddes’ rolling mill, in Syracuse, N. Y. In the latter 
case, one workman was killed and seven injured. The 
boiler was new and considered in prime condition. The 
buildings and machinery were damaged to the extent of 
$5,000. 


_ 


MATTHEW F. MAURY. 


Matthew Fontaine Maury, formerly an officer in the United 
States Navy, afterwards of the Coufederate Navy, died re- 
cently at his residence at Lexington, Virginia, aged 67.- He 
was formerly superintendent of the Government Hydro- 
graphic Office, where he elaborated investigations in regard 
to winds and ocean currents. The discovery of the tele- 
graphic ocean plateau and the indication of good whaling 
ground is attributed to him. At the time of his death, he 
was Professor of Physics in the Virginia Military Institute. 

AN OLD FRIEND GONE. 

The London Mechanics’ Magazine, after an existence of 
fifty years, has, as a distinctive publication, disappeared 
from public view. It has recently been incorporated with a 
new weekly periodical, of more pretentious form and larger 
dimensions, entitled IRoN, THE JOURNAL OF SCIENCE, 
METALS AND MANUFACTURES. 

We sball greatly miss the familiar face and the regular 
visits of our excellent cotemporary, which flourished for 
nearly a generation before the SCIENTIFIC AMERICAN was 
conceived. The assurances that the new comer, which is to 
stand in its place, will be more sprightly and occupya wider 
field have, for us, no comfort. For over twenty-five years 
the Mechanics’ Magazine has been to us a valued friend and 
counselor in things scientific, and we deeply regret the ex- 
igencies that have compelled its final suspension. 

We have before us, as we write, the first number of the 
Mechanics’ Magazine, which is graced by a prospectus com- 
mencing as follows: 

‘« FetLow CouNTRYMEN :—Almost every class of people in 
this enlightened country has now a journal or magazine, 
which attends to its peculiar interests,” etc. It then goes on 
to say that no publication has yet appeared suited for me- 
chanics and artisans. ‘‘But the publishers now undertake 
such a work under the title of the MecHAantcs’ MAGAZINE, 
which shall be so cheap that all may buy, and of such value 
that no one.ought to be without it.” The price was fixed at 
8d. per copy. It was printed in book form, sixteen pages in 
each issue, and published weekly. The first number was 
issued on Saturday, August 30, 1823. How vast has been 
the progress of science and invention since that day! 

The front page of the first number of our venerable cotem- 
porary was adorned by a portrait of James Watt, who had 
then been buried four years. An excellent biographical 
sketch of the great inventor then follows. The diving bell 
is next described and illustrated. Then comes a picture of a 
man flying in the air, with mechanical wings. A list of the 
new patents granted during the preceding month is then 
given, six in number, one of which was issued to Steven 
Fairbanks, of the United States of America, for certain im- 
provements in locks. How to boil potatoes, and choose a 
carpet, are explained ; also an old wife’s notions about tea 
and teapots. How to detect cotton mixed with wool; How 
to avoid the effects of foul air in wells, and How a philoso- 
pher was outwitted, are explained. The latter states that a 
little girl came to a learned doctor who was busy in his 
study, and asked for some fire. [This was before the day of 
matches.] She had nothing wherewith to carry the coals, 
and the doctor started to fetch something for that purpose. 
But the little girl, stooping down, scooped some ashes on one 
hand and placed thereon with the other some live embers 
and The astonished doctor threw down his books, 








saying : ‘‘ with all my learning I should never have found out 
that expedient.” 

Jacob Perkins, the American inventor, was at that time in 
London, and some of his inventions attracted great attention. 
Among others noticed in an early number of the Mechanics’ 
Magazine was a steam engine and generator, worked at what 
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was then considered an enormous, a fearful pressure, namely, 
75 pounds to the inch. His assertions that such engines 
could be safely worked, and with greater economy, were 
searcely credited by the scientific people, notwithstanding 
that he had a ten horse power engine in actual operation. 

The successful removal of a brick house to a considerable 
distance back from the street, in ‘Maiden Lane, forms the sub- 
ject of a letter from New York. The job was done bya Mr. 
Brown by means of screws, and his mechanical genius is 
highly praised. 

Brunel’s device for tunneling under the Thames is also 
illustrated and described. and notice is made of the fact that 
Sir Humphrey Davy had just discovered the application to 
mechanism of a certain gas, fifteen times heavier than air, 
which will produce a power fully equal to that of steam. 
The great obstacle to the immediate use and introduction of 
the gas is stated to be the difficulty of confining it. But Sir 
Humphrey expected to be able to overcome the obstacle. 

In the number for January 3, 1823, a correspondent, who 
is so far in advance of the age that he does not venture to 
give his name, but signs himself T. G., gives drawings and 
descriptions of a locomotive engine, cars and railway. His 
article is entitled ‘‘ Proposition for a General Iron Railway, 
with Steam , to Supersede the Necessity of Horses in 
all Public Vehicles.” He says:—‘‘ The intention of the 
present scheme is to introduce a more economical and expe- 
ditious mode of conveyance than is now in use, for vehicles 
of every kind, whether employed in the transport of persons 
or merchandise. It is proposed to supersede entirely: the 
necessity of horse power in all public wagons, stage and mail 
coaches, post chaises, etc., and to employ in its stead the 
more potent agency of steam. A careful examination of the 
drawings now presented to the public, as a plan of a general 
iron railway, will, it is hoped, clearly demonstrate the ease, 
safety, and celerity with which vehicles of every denomina- 
tion, for the conveyance of goods and persons, may be pro- 
pelled by mechanic power. The six parallel railways which 
extend the whole length of our inner plate, form a general 
iron railway, which might run in a direct line from London to 
Edinburgh, and from London to Falmouth.” This proposed 
railway had three tracks with devices for the lateral transfer 
of the cars from one track to the other. Each rail was pro- 
vided with cogs, set below the face of the rail, and cogged 
wheels on the locomotive were made to mesh with the rail 
cogs ; the engine and train were thus propelled. It had not 
then been ascertained that the adhesion of the wheels on the 
smooth faces of the rails would be sufficient, without the use 
of cog teeth. 





DEPARTURE OF PROFESSOR TYNDALL. 

We have before us Professor Tyndall’s parting words to 
his many friends in the United States, delivered at a dinner 
recently given in his honor by many prominent citizens of 
New York. Through all the lightness characteristic of « 
post-prandial speech, we recognize the same earnest efforts 
in behalf of original research, the same powerful appeal to 
all classes of educated men to aid in the cultivation of science, 
that were so eloquently maintained in the able discourses 
now familiar to us all. 

It is difficult to take exception to arguments emanating 
from so distinguished a source, but, while concurring in the 
belief that men who are willing to devote their lives to the 
advancement of our scientific knowledge should be support- 
ed, free from other cares, we do not fully acquiesce in the 
opinion that original research would be very materially for- 
warded by the establishment of an institute on the same ba- 
sis as the Royal Institution of Great Britain. Records of the 
past point to the fact that successful discoverers in the great 
field of science have toiled, not with costly accessories or 
assisted by abundant means, but have carried out their la- 
bors after struggling against the most adverse of circum- 
stances and with the humblest aids. 

We are led to infer from the remarks of the learned au- 
thor that he regards with a shadow of dissatisfaction the po- 
sition he has taken upon the lyceum stage. He says “‘ look 
jealously upon the man who is fond of wandering from his 
true vocation to appear on public platforms. Now and then 
the discoverer, when he has anything important to tell, may 
appear with benefit to himself and the world, but as a gene- 
ral rule he must leave the work of public lecturing to others. 
If our premise be correct, Professor Tyndall, with character- 
istic modesty, underrates the magnitude of the service he 
has rendered to science by his public lectures. Great as he 
is as an investigator, and valuable as the discoveries attained 
through his instrumentality are, we consider that as a teach- 
er, as an apostle of science sent to awaken a new interest in 
ita truths in the minds of others, he fulfils his true mis- 
sion ; and that, had he secluded himself as he suggests the 
inquirer into Nature should do, the value of his contribu- 
tions to our knowledge published by other means would fall 
far short of the benefits he has already conferred by his 
matchless elucidation of truths already known. 

Did our space permit, we should be glad to present the 
whole of Professor Tyndall’s admirable speech. As it is, 
we cannot refrain from quoting the following lines, ad- 
dressed to those who apply themselves to science as a voca- 
tion. After alluding to his mode of life and study in Ger- 
many, he says: 

‘For a good portion of the time I rose an hour and a half 
earlier, working by lamplight at the differential calculus 
when the world was slumbering round me. And I risked 
this breach in my pursuits and this expenditure of time and 
money, not because I had any definite prospect of material 
profit in view, but because I thought the cultivation of the 
intellect important—because, moreover, Floved my work, and 





entertained the sure and certain hope that, armed with 
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knowledge, one can successfully fight one’s way through the 
world. It is with the view of giving others the chance that 
I then enjoyed that I propose to devote the surplus of the 
money which you have so generously poured ir upon me, 
to the education of young philosophers in Germany, I 
ought not, for their sake, to omit one additional motive by 
which I was upheld at the time here referred to—that was a 
sense of duty. Every young man of high aims must, I 
think, have a spice of this principle within him. . There are 
sure to be bours in his life when his outlook will be dark, 
his work difficult, and his intellectual future uncertain, 
Over such periods, when the stimulus of success is absent, 
he must be carried by his sense of duty. It may not be so 
quick an incentive as glory, but it is a nobler one, and gives 
atone to character which glory cannot impart. That un- 
flinching devotion to work, without which no real eminence 
in science is now attainable, implies the writing at certain 
certain times of the stern resolve upon the student's charac- 
ter: ‘I work not because I like to work, but because I ought 
to work.’ In science, however, love and duty are sure to 
be rendered identical in the end.” 

We feel assured that the regrets expressed by our parting 
guest at the circumstances which necessitate his early fare- 
well will be shared by all. That he has succeeded in arou- 
sing a new interest in science among us is unmistakable ; and 
that by his personal presence he has, if such be possible, in- 
creased the respect and admiration we had formed for him 
through his writings, is equally true. He carriesaway with 
him the expression of our cordial goodwill, coupled with 
the sincere hope that his return to our shores will bo delayed 
to no distant day. 
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AN ELECTRICAL TOWER. 

Mr, William H. Ward, of Auburn, N. Y., has suggested 
an electrical tower for accumulating natural electricity for 
telegraphic purposes. The structure which is to be placed‘on 
high mountain peaks or other elevated stations is to be made 
in three sections. The lower portion isa mere shell contain- 
ing adoor. Above this and insulated from it by a dia; hragm 
is the middle part in which are openings or windows having 
slats pivoted in them, so that, by means of raising or lowering 
rods suitably connected to such shutters, the openings may 
be shut or opened, A projecting roof extends over the win- 
dows, serving to protect them from the weather and also for 
receiving the aerial electricity which may be drawn from it 
by wires for land line purposes. Above.this roof is another 
insulating diayhragm. The highest portion of the tower is 
surmounted bya bent ventilating tube and vane, so arranged 
and connected with the rods acting upon the shutters that 
the revolution of the vane by the wind will open the wind- 
ward and close the leeward slats. The wind therefores 
assists in driving an aerial current of electricity into the 
insulated middle portion of the tower, which current passes 
upwardly through the upper portion of the tower and out 
through the ventilator, thus forming s dreft by means of 
which the electrical current is forced out at the vane. In- 
sulated wires leading from the top portion of the tower 
allow a supply of electricity to be drawn therefrom. 

By the use of the aerial electricity which surrounds the 
earth in the upper strata of the atmosphere, the inventor 
considers that artificial batteries may be entirely dispensed 
with, and a circuit formed merely by connecting the aerial 
current with the earth current. For instance, to bring 
Buenos Ayres, in South America, in direct connection with 
New York the following plan would be pursued: one elec- 
trical tower is erected on Pike’s Peak or any other suitable 
high mountain in North America, and another similar tower 
on some suitable peak of the Andes in South America. The 
former would, by means of land lines, be connected directly 
with Denver, which place is again connected with all the 
prominent cities of the States. In a similar manner the 
southern tower is connected by land lines with prominent 
cities vid Quito. New York telegraphs to the tower on 
Pike’s Peak, and, the operator having connected the land 
line with the aerial current, the signals are transmitted 
through the aerial current to the town in South America, 
and thencé—the land lines being suitably connected—to 


Quito and Buenos Ayres. 


A Velocipede Race. 


A fifty mile race on bicycle velocipedes recently took place 
at Wolverhampton, Eng., between two experienced riders, 
Moore and Johnson. Moore, the snialler man of the two, 
agreed to allow his opponent an advantage of two miles in 
the fifty. The first fourteen miles were run in 59 minutes 
and 28 seconds, the advan being in favor of Moore. At 
the end of the twentieth fille the race seemed to be over, as 
Johnson was evidently suffering from having repeatedly to 
force his high wheel with short crank up hill against the . 
wind. Moore, on the other hand, with small wheel and long 
crank, had no difficulty in making the ascent. On the twenty- 
seventh mile, Moore passed Johnson for the sixth time, who 
could now scarcely move his vehicle up the short hill, and, 
on the twenty-eighth mile, Johnson gave up the race. Moore 
finiched the remainder alone, making the fifty miles in three 
hours 56 minutes and 40 seconds, and running the last mile 
quite as quickly as the first. At starting, in view of the 
odds given to Johnson, bets of three to one were offered that 
he would come off victor. 
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Tue Leyden jar was discovered by Von Kleist in 1745. 
Chemical decomposition by voltaic electricity, was discovered 
by Nicholson and Carlisle, London, in 1800. 
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Tue hight of thunder clouds from the earth has been ob- 





served, in India, to be from three to five miles. 
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FLOATING STATION FOR FLOATING FIRE ENGINES. 

We herewith illustrate a floating station or dock for float- 
ing fire engines, which has been designed and lately patented 
by Mr. William H. Maw, and which is being introduced by 
Messrs. Merry weather & Sons, a firm who have been remarka- 
bly successful in the construction of small floating fire en- 
gines of the class which the station is especially designed to 
accommodate. 
« The object of the arrangement we illustrate is to afford 
shelter and protection to floating fire engines, and to enable 











being placed in telegraphic communication with the land sta- 
tions, they enable the floats to be brought into action without 
any delay. 4, They afford better accommodation for the men 
than can be given in the present large floats, while they also 
afford ample stowage for coals and stores. 
The Proposed Million Dollar Telescope. 

Some of our correspondents are determined to push this 
matter. W. L. L. says that the people of the United States 
ought to promote the scheme at once, and he suggests that ev- 
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temperature being regulated at will by a globe valve in feed 
pipe. 

This evaporator is no untried experiment, but can be seen 
in daily use at the works of the Rahway Glue Manufactur- 
ing Company, Rahway, N.J. The company claim to have 
evaporated 600 gallons an hour, and they invite all interested 
t6 visit the factory and see for themselves the actual work- 
ing. 

This evaporator is adapted for sugar, salt, dyes, wood anl 
bark extracts, etc. For further information, address the sod 








FLOATING STATION FOR FLOATING FIRE ENGINES. 


floating fire engine vessels of comparatively small dimensions 
to be employed to. gre ster advantage than is possible under 
ordinary circumstances. For this purpose it is. proposed. by 
Mr. W. H. Maw, that the floating fire engine, when not at 
work, should be kept in readiness, under cover, within a suit- 
able floating station or dock, which is permanently moored in 
the required situation, and may be placed in telegraphic com- 
munication with the shore and other fire stations of the dis- 
trict in which the floating station is situated. The floating 
station is constructed so as to carry firemen’s quarters, coal 
and other stores, and apparatus for containing supplies of 
water, heated or otherwise, in readiness for feeding the boiler 
of the floating fire engine. 

The floating station is constructed with two hulls connected 
together below the water level by cross girders as well as by 
aroof overhead, the hulls being placed sufficiently far apart 
to accommodate the steamers between them. The 
cross girders must, of course, be sufficiently im- 
mersed to clear the keel of the floating fire engine 
ander all circumstances, unless it be desired that 
the floating fire engine or engines should be capa- 
ble of leaving the dock at one end only, in which 
ease some of the girders may be placed at a higher 
level. 

In the cases of some harbors where vessels, lying 
at moorings, are liable to have their bottoms rapid- 
ly coated or fouled by marine vegetation, or other- 
wise injured by constant immersion, the floating 
fire engine station or dock is constructed to keep 
the floating fire engine out of ‘he water, for which 
purpose the hull of the station is built in compart- 
ments divided from each other by suitable water- 
tight partitions, some of these compartments being 
capable of having water admitted into them. These 
compartments are made of such size that, when 
filled with water, they will cause the draft of the 
floating station or dock to be increased by an amount 
excecding the draft of the floating fire engine, and 
the eress girders connecting the two sides of the 
floating station at the bortom are formed with cra- 
dles capable of supporting the float without injury, 
and so placed that, when the hall of the station is 
thus deeply immersed, there shalt be sufficient 
water over them to allow cf the floating fire en- 
gine entering the dock. When the float has been 
thus brought into position, the water is pumped 
out of the compartments by connecting the latter 
to the suction pipes of the pumps carried by the float, the dock 
rising as the water is thus pumped out, and carrying the float 
with it. On the float being required for service, water is at 
once admitted to the compartments above referred to, and the 
dock sufficiently immersed to allow the vessel to float off the 
cradle. 

The construction of the station will be readily understood 
from the engraving, which we take from Engineering. 

The floating fire engine stations are designed to obtain the 
following. advantages: 1. They enable a small and handy 
class of floating fire engines to be used in the most effectual 
manner, by placing them at all times under the immediate at- 
tendance of their crews. 2. They afford complete protection 
for the floating ‘ire engines, both from the effects of the 
weather and from chance damage fiom passing vessels. 8. By 








ery one of our readers should contribute to the oUject, and an 
appeal for assistance be made to Congress. He concurs with 
a previous writer that a charge for the use of such an instru- 
ment would amply remunerate the investors, and he offers 
$25 to help make a beginning. By similar liberality among 
all classes, the necessary funds ‘could be raised; but the 
help of Congress to any such object should not be expected. 
There is no personal greed to satisfy, as there is in such cases 
as the Vienna exhibition, and no adventurer who will 
‘‘lobby” the scheme through the two Hanses: so the tele- 
scope must be constructed, if at all, by public spirit shown 
in voluntary contributions. 
IMPROVED EVAPORATOR. 

This machine meets one of the great requirements of the 

age, namely, a process of evaporation which, combining sim- 
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BADOUX’S RAPID EVAPORATOR. 


plicity with cheapness, is within the reach of all; and as no 
mechanical knowledge is needed to run it, it is peculiarly 
adapted to out-of-town factories, plantations, etc. ' 

The evaporator is a strong wheel with hollow shaft, rims, 
and coils. 1 represents the feed pipe for introducing hot 
air or live or exhaust steam, which, meeting a check in the 
shaft, passes up through the arms into the rim, and is there 
distributed through the coils. 2 represents the discharge pipe 
for the air or condensed steam, which can be again utilized 
for heating feeding boilers, etc. 

- The tank can be made of wood or metal, and to hold such 
quantity as is desired. The wheel is rotated by hand, horse, 
or steam power,and it is said that it does not whip or froth 
the liquid, but lifts and evaporates it from the surface. 
When started, it can be left to do its work alone, the 








agents, the Rahway Glue Manufacturing Company, P. 0. Box 
851, Rahway, N. J. 





The Silk Worm in Japan, 

The Italian silkworm breeder, Chiapello, who was lately 
enabled to travel in Japan, and visit the silk districts of Bo- 
shio, seldom entered by Europeans, publishes some interest- 
ing particulars in the Moniteur des Soies. Chiapello wis 
greatly surprised by the almost complete want of mulberry 
trees All mulberry plantations in that silk-producing pro- 
vince are hedges formed along irrigation canals, from twenty 
to twenty-five inches distant from each other; the single 
bushes are separated by a distance of from fifteen to seven- 
teen inches. Great care is taken in properly manuring and 
watering these bushes till the fifth year. The Japanese con- 
sider the leaves from bushes four or five years old the best 
food for worms which are preserved for propagation, 
especially for those coming from the region watered 
by the rivers F’squama and Sirostaz. Besides the 
usual manure for the land generally, they give to 
each bush, from time to time, a few spoonfuls: of 
finer compost, especially one prepared from a fish 
guano. The color of the eggs is said to be influenced 
by the kind of manure used; the latter, as well as 
the degree of manuring, is also stated to affect the 
produce. 

This extreme care as to the food of the silkworm 
is a striking feature in the silkworm culture of the 
Japanese; which contrasts sharply with the care- 
lessness practiced in this respect by European grow- 
ers. The same care is observed in choosing animals 
for propagation, and a peculiar method is employed 
for selecting the strongest, consisting in temporari- 
ly exposing the cocoons ‘to the influence of cold, 
whereby the weaker ones. naturally die off. An- 
other characteristic in Japanese silkworm breeding 
is that twice the room is given toeach worm which 
is allowed for it in Europe.. The detection of; dis- 
eased animals is also woithy of notice. Ifa red- 
dish point appears on the head, the worm is killed. 
Some districts have for centuries been famous for 
the excellence of their silkworms, and their eggs 
are largely used in Japan for propagation. 

eS te 
Longevity of Elephants, 

It is stated by Sir Henry Stisted, who had a com- 
mand in India during the Sepoy rebellion, in 1857, 
that some of the elephants employed by him had in- 
scriptions upon their trunks showing their capture by the 
British forces at the celebrated battle of Plassy, nearly one 
hundred years previous. Pliny quotes Aristotle to the effect 
that elephants live from 200 te 300 years. In a vegetable- 
feeding quadruped, says Mr. Buckland, the duration of the 
teeth offers a fair criterion by which to judge of the probable 
extent of life, and we think that Sir Everard Home is the phy- 
siologist who has observed that the teeth of the deer and sheep 
are worn in much less than fifteen years; those of the ox 
tribe in about twenty years ; those in the horse in about forty 
or fifty years; while those of the elephant will last for a cen- 
tury. The longevity of the last mentioned animal must be, 
therefore, in all probability, very considerable, although fall 

ing far short of the ancient estimate, 
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IMPROVED PAIL PUMP. 

Our engraving shows a little pump introduced by Mesars. 
A. Paget & Co., of Loughborough, England. The apparatus 
is placed on a light cast iron stand, to which the bucket, 
holding five gallons, is bolted. A perforated screen covers 
one end of the passage in the cast iron stand, which, as 
shown, forms the inlet to the pump; the other end is closed 
with a flap valve. 

The pump consists of an elastic circular chamber, the sides 
of which are made of rubber, while the top and bottom are 
formed of cast iron plates, wlth an opening and valve in each. 
The form and dimensions of the air vessel are clearly shown 
in the engraving, as well as the position of the outlet and 
connection with the hose. Cast in a piece with the lower 





part of the air vessel is a bracket terminating in a pedal. A 
spiral spring, attached at one end to the topof the bucket 
and ut the other to the pedal, by a short length of cord, serves 
to keep the pedal always in its normal position. 

The alternate pressure of the foot upon the pedal, and the 
contraction of the spiral spring when that pressure is re- 
lieved, compress and distend the elastic or bellows-like cham- 
ber, actuating the inlet and outlet valves and forcing the 
water into the air chamber and thence through the outlet. 
The whole apparatus, complete, weighs twenty pounds, and 
with it a jet of water can be easily discharged to a hight of 
from 80 to 35 fect, at the rate of two and one quarter gallons 
a minute. If desired, the jet may be distributed in spray, by 
the spreader shown in the illustration. 


NOVEL AND CHEAP RAILWAYS IN PORTUGAL. 

The question of working tramways by means of locomo- 
tive engines and light rolling stock is at present in 
course of receiving a practical solution in the kingdom of 
Portugal, where two lines of considerable length are now 
being made. One line runs from Lisbon to Cintra, a dis 
tance of 17 miles, whilst the route of the other is from Lis 
bon to Torres Vedras, about 60 miles. The first line is 
nearly completed, whilst the works of the second have pro- 
gressed for about two thirds of its length. Both the tram- 
ways and the rolling stock, however, are of peculiar con- 
struction, says Hnginesring, and neither a railway nor an or- 
dinary tramway, nor the two combined, will afford even an 
approximate idea of the principle adopted on these lines. 
The tramway consists of a central 42 lbs. rail of the Vignoles 
section, flanked on either side at a distance of about 20 inches 
with timber longitudinal sleepers, the three being secured to 
traverse sleepecs,which are also of timber. Upon this triple 








line run engines and carriages having one pair of broad 
wheels placed central to their length, and running on the 
timber sleepers, and at either end a bogie frame carrying 
for the engine two, and for the carriages one, double flanged 
wheel, placed centrally to the width of the carriage and work- 
ing on the iron rail. In the locomotive the pair of broad 


wheels are the drivers, the small central wheels acting as 
guides, 


In the carriages, however, the exact reverse of 


this arrangement is observed, the bearing being taken by 
the bogie wheels, whilst the outer broad wheels act simply 
as guides. They are allowed a very wide margin of vertical 
play by means of American springs made with an india 
rubber core surrounded by a spiral steel spring. The bogie 
wheels are also carried by six springs of the same character. 
The carriages, in fact, are therefore, it will be seen, steadied 
and prevented from overturning laterally by the outer 
wheels. The gage of the line is determined by the outer 
wheels, which are 4 feet 2 inches from center to center of 
tyres, the longitudinal timber on which they run being of 
sufficient width to carry the engine wheels, which are 14 
inches broad, the breadth of those on the carriages being 
44 inches. 

The engines have 11 inch cylinders,and weigh when empty 
a little more than eleven tuns,and loaded,18 tuns 5 cwt., the 
tanks carrying 200 gallons of water. The locomotives are 
fitted with an ingenious hydraulic arrangement, by means 
of which the body of the engine is preserved ina horizontal 
position when it is either asending or descending an incline, 
so that the tubes are not uncovered by the water, the level 
of which is ipdicated outside. The power of each of the en- 
gines already made has been tested up to 300 tuns, which 
has been drawn by them on the level. The carriages are of 
three classes, those of the first class carry 16 passengers, the 
second cluss 20, and the third class 24. The carriages are 
14 feet 6 inches long, and are divided down the center by a 
partition extending just above the heads of the passengers 
when seated, so that a means of communication is left open. 
The passengers enter the carriages from the sides, and are 
seated back to back. There are also first and second class 
composite carriages which carry 18 passengers; for mer- 
chandise, substantial goods wagons are provided. 

In order to test the system a strip of land has been obtained 
in Epping Forest, at Buckhurst Hill, where a piece of tram- 
way road, 1,710 feet long, has been laid, with a short siding 
at right angles to it. The junction between the main length 
and the siding is formed by a curve 39 feet 4 inches radius, 
laid at an incline of 1 in 17. The main line—if we may so 
term it—is on an incline for nearly its whole length, the 
steepest gradient being 1 in 18gand the average in 22¢. Up 
and down this line and round these curves, a number of 
runs were made, both with fulland empty carriages, at good 
speeds and with perfect success, at the rate of about 20 miles 
an hour, starting and stopping included. This corresponds 
with the results of a great number of runs which had previ- 
ously been made over the same road, time being accurately 
taken. The system has been developed to its present de- 
gree of perfection by Mr. F. H. Trevethick, the engineer to 
the Lisbon Tramways Company, who has bestowed the 
greatest care upon every detail of construction; and we feel 
sure that under his care the system has been developed to 
the utmost, whiist the commercial succesa of the enterprise 
appears to be guaranteed by the large amount of both pas 
senger and goods traffic between the localities which the 
tramways will connect. 





“Correspondence. 


Finding the Length of Belts, 
To the Editor of the Scientific American: 

Your correspondent, J. B. Doolittle, gives a very nearly 
correct plan for finding the length of pieces to be put in or 
taken out of belting. I wish to know the best plan for find- 
ing the length of the entire belt. I send you a sketch of 
mine which is nearly correct enough, as I have proven both 








lt 
is calculated, as you see, by similar triangles, but I want a 


by practice and by laying down the fuil size on a hove. 
shorter way if there is one. A SAWYER. 
Chester county, Pa. 


>i >a 
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Polar Mutation. 
To the Editor of the Scientific American : 

Mr. J. Arnett, C. E., in the Screntrric AMERICAN of Jan- 
uary 25, accounts for the terrestrial changes in past ages 
(which have been made manifest by the geological survey of 
Ohio) by polar mutation, or, in other words, by supposing a 
change of position of the earth’s axis with respect to its 
surface. 

We learn, from a study of celestial mechanics, that the 
earth’s axis is continually changing its position with respect 
to a fixed point in space; but we have no evidence that it is 
changing, or ever has changed, its position with respect to 
the surface of the earth. On the contrary, it may be demon- 
strated that such polar mutation could not result from any 
known cause. Laplace says; ‘‘The momentary axis of the 
earth coincides with its third principal axis, and its poles of 
rotation always correspond very nearly to the same point of 
its surface.” (See Mécanique Céleste, volume ii., page 859.) 

Before assuming that polar mutations are the cause of ob- 
served physical changes in the structure of the earth, it 
should be shown that such polar mutations are mechanically 
possible. But this can only be done by assuming some exter- 
nal, accidental, and transitory force, about which we know 
absolutely nothing. 








Des Moines, Iowa, J. E. Hunpricns 
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A Marine Camel, 
To the Editor of the Scientifie American: , 

I send you a plan for a marine camel, as suggested by the 
article by Mr. C. W. Stewart, in the Screntrvic AmmRicaAN 
of January 18, 1878, for carrying full laden vessels across 
the bar at the mouth of the Mississippi river. 

The back of this marine camel may be partly, or the whole 
of its entire length, submerged; each end would have to be 
submerged toa depth sufficient to allow the vessel to float 
into, and out of, a receiver, already mounted upon the track. 
The entire weight, when out of water, would be pivoted on 
the crown of the prism, this prism being composed of wood 
and stone, and the crest surmounted by a huge iron rail of 











circular form, running the entire length of the prism. The 


equilibrium of the load is, to be preserved by means of two 
revolving flanges for each burthen wheel; the flanges are to 
lap on the central wheel, and extend down each side of the 
prism to its base. This locks the carriage to the prism, so 
.that the action of the waves could in no way interfere or dis- 
place the carriage from the prism. 

I submit this plan for a marine camel, first, because its 
form admits of extending to any dimensions, without neces- 
sitating changes in carriage ; and, secondly, because the form 
is the best calculated to withstand the action of the elements, 


~}and to give the greatest amount of strength, vertically and 


laterally, with the least amount of material; and, thirdly, 
no long axles are used, and, moreover, the strain and motion 
imparted to the vessel while in transit would be something 
similar to that when riding upon the waves. E. CrEw, 
Inventor and Patentee of Prismatic Railway. 
Opelika, Ala. 
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Iron Supports na Brick Arches, 
To the Editor of the Scientific American : 

Iwant to build an arch of brick, of 16 feet span, 20 feet 
length, and 9 inches thickness, with a rise or crown of about 
3 feet. The walls on which it rests are light, and I want to 
support it with iron cross rods at spring of arch. Of what 
strength should the rods be, and how many will I need? Is 
there any rule to compute the outward strain of arches? 
Millville, N. J A. E. B, 


REMARKS BY THE Eprror.—If the arch hag only its own 
weight to carry, it will need four tie rods of one inch diame- 
ter, one placed at 80 inches from each end of the arch, and 
the other two at equal distances between. At each spring- 
ing of the arch there should be a skewback laid upon the 
wall to commence the arch upon, and the tie rods should 
pass through these skewbacks (see engraving), the axis of 





the rod passing through the center o! the depth of the arch 
at the face of the skewback. This skewback may be made of 
cast iron, the plates one inch thick, the angle brackets set ai 
each end and at every 30 inches in the 20 feet. One of these 
brackets will occur at each rod, and is to have the hole for 
the rod pass through it, the metal being swelled out around 
the rod so as to afford a flat beariny for the head and nat of 
the rod. Ifthe arch is to be levelled up with sand, concrete, 
or other filling, or is to carry any other load, then the redg 





should be larger. 
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There iis a rule fer finding the horizontal thrust of arches, 
bat it is too complicated for insertion here in all its gener- 
ity. For this particular case, however, the following rule 
approximates near enough for all practical purposes: 

Approximate rule: Multiply the cubical contents in feet 
of the semi-arch, by the weight per cubic foot of the brick 
work ami by the horizontal distance in feet of the center of 
grevity of the semi-arch from the springing, and divide the 
product by 7,000 times the hight in feet from the springing 
to the top of the arch at the crown, and the quotient will be 
the rrea in inches of the cross section of the tie rod. This 
area should be the area of the rod at its smallest part, for 
example, the bottom of the thread of the screw at the end. 

Algebraically, the rule may be stated thus 

Pas. tlws 

~ 7000 A 

where A—area of the cross section of the tie rod, a—length 
in feet of semi-arch from springing to crown; t=the thick- 
ness in feetof the arch ; /—the length in feet along the wall, 
supported by one red; w—the weight in Ibs. per cubic foot 
of the brick work ; s—the distance in fect horizontally from 
the springing to a vertical line dropped from the center of 
gravity of the semi-arch ; and A= the vertical hight in feet 
from the springing to the top of the arch at the crown. 

Applying this rule to the case in hand, the values are as 
follows: a=-9 approximately, ¢-—-%, 1—5, w—110, s—3} ap- 








proximately, and A=-3%. Hence 
aa? X 2% 5x 110 x 84 _ 9 495 
7,000 x 3% 


This is the area of the cross section of the tie rod, the di- 
ameter of which is about 0°795 inch. This is the diameter 
at the bottom of the thread of the screw. Hence the diam- 
eter of the rod before the screw is cent oncht to be about one 


inch. 





The rule here given is based upOif‘ehe- conditions that the 
arch is not required to carry sny lead, the metal used is to 
be of fair average quality, and the work well done. The 
east skewbacks may be made in two lengths of 10 feet each 
for each wall, and bolted together endwise by belts through 
ears or Ings. 


The Mount Auburn Incline Railway of Cincinnati. 
To the Editor of the Scientific American: 

Few quick transit railway enterprises have been so pro- 
ductive in final results as the Cincinnati inclined railway, 
whick is known as the Mount Auburn Incline Railway of 
Cincinnati. It was commenced on May 11, 1872, and its con- 
struction is due to the skill and energy of a few of Cincinnati's 
best citizens, such as G. A. Smith, Stacy Hill and James 
Dougherty. It should be described to show the West Hobo- 
ken and Hudson City people that, had they a few such men, 
they would never put up with the slow, tedious, and danger- 
ous transportation, by which they now travel and will travel 
till a horse railway is laid direct from the ferry to Palisade 
Avenue, running straight across the flats and then ascending 
the hill, not by the hundred steps but by an inclined railway 
at an angle of forty-five degrees, or even steeper. 

Heretofore all the comm nication between the city of Cin- 
cinnati and Mount Auburn has been by a roundabout way 
by horse cars or by a rather more direct route by stage, both 
of which were long and tedious. The stage route was much 
more tiresome, for it was necessary to employ four horses to 
a stage, and the car was obliged to stop several times to rest 
the exhausted beasts. And when, in the wirter time, the 
roads are covered with ice, it was the next thing to impossible 
to get up at all. Under such circumstances, it was not, per- 
haps, « brilliant idea to conceive the plan of an incline rail- 
way. Bat, when carried into practical operation as we find 
it to-day, it is a credit to itsdesigners. Theincline, which is 
situated at the head of Main Street, is 857 feet 6 inches from 
bumper to bumper, and there are two grades; from the bot- 
tom up about two hcadred feet the ascent is 82 feet in 100, 
and the rest of the grade is about 26 feet in 100, making 
about 275 feet rise om the whole line. At the top of the in- 
cline is situated all the machinery for working the cars. 
This machinery, which is quite extensive, was designed and 
built by John Cooper and Co., of Mount Vernon, O. There 
are 2 two flue boilers, about 47 inches diameter by 22 fect long, 
arranged to work together or singly. These are stationed 
abcut twenty feet from the head of the incline, and further 
on, in the reay of the boilers, are placed two engines of 30 
horse power each. The engines are connected together at 
quarters on the same shaft, with a pinion between them 
which works into the wooden cogs of the elevating drum. 
This drum is about ten feet in diameter and about eight feet 
in length on each side of the cogs. These cogs are about 3 
or 34 inches pitch, and are stepped, or staggered, so that, 
when the engines are running up to fuli speed, there is not 
the lenst jar or jerk to the car or to any part of the machin- 
ery. At the head of the incline, there is a very ingenious 
automatic brake for stepping the cars should one of the 
hoisting roper break. _ Uf it would not take up so much space 
I would describe it more minutely; but I will only say now 





that it is considered perfect in its working and has beautiful- 
ly stood the tests to which it has been put. 

There are two cars, one going up while the other goes 
down, and nearly balancing each other. To each car there | 


engineer can stop the car without causing any bumping. I 
have seen him stop the cars time after time, so easily and at 
the same time so quickly that it seemed as if it would be 
impossible to draw a sheet of paper through between the 
bumpers om the end of the car and those at the head of the 
incline. In the engineer’s room there is also a telltale to 
show the exact motion of the engines while running, and 
also a long lever attached to the aforesaid safety brake. This 
is used only in case of accident, to enable the engineer to 
have full control of every part of the machinery, although, 
as I have already stated, the safety brake is automatic in 
its operation; but the lever makes the brake doubly safe, 
which is of great importance where so many people are con- 
stantly going up and down. 

There was a little timidity felt at first by some who were 
obliged to go up the hill and had for many years used the 
stage coach, but it did not take long for them to banish all 
fear. The cars can easily carry sixty passengers in a load; 
and at one time last summer, during the hot season, they 
carried nine thousand people in the course of six hours. 
One feature of the road is the accommodation ; the managers 
will run up a car for one passenger as willingly as for sixty. 

Their system of signals by bells is perfect. The time 
taken in making a trip from top to bottom is about thirty- 
five seconds, which is found to be much better than fifteen 
minutes by the stage or horse cars, especially when the 
thermometer stands at 25° below zero. There is some talk 
of erecting two more incline railways in the spring, for the 
accommodation of people in other parts of the city, for they 
will go back upon the high land to live, railway or not. The 
builders of the machinery which is already running will 
probably be consulted in relation to the new roads, for their 
experience on the first incline has brought out a great many 
points which will give an immense advantage, not to them 
only, but to the company putting up the road. 

Mount Vernon, O. 0. C. Woo ison. 


Timed Turbines. 
To the Editor of the Scientific American: 

The following yiew of the turbine may be interesting to 
many of your readers: 

It is believed that the final solution of that hardworked 
problem, as to how the water propels the turbine, relates 
simply to time, thus; Moving water is a strict observer of 
time; it falls, flows, curves, bends, etc., in a certain time. 
Man demands that the turbine shall make certain time 
(speed), discharging the water at a certain time; but he for- 
gets that the water, and not he, fixes the time in which it 
will be moving as demanded; hence, 


<EAg Eas Tas tov, then etnage 8¢ gon sn.” 


As the above only specifies that nature, not man, fixes the 
issves, the information given falls short of practical value ; 
but this is as intended, leaving to others to fix, 
cally or experimentally, the exact point. The question 
would be simply this; As the greatest attainable pressure of 
the head water upon the buckets, as the propelling force, is 
desirable, how long or through what distance can this 
pressure be allowed to act before it wili have deflected the 
water from its forward motion to that proper for the dis- 
charge, as here, of course, is the point for the issue? 

Fair Grove, Mo. J. B. REYMAN. 

REMARKS BY THE EprTor :—We suspect that our readers 
will feel more confidence in the facts deduced from experi- 
ment than in conclusions based upon metaphysics, however 
ingenious and interesting. In the present case, experiment 
has well determined the laws governing the action of tur- 
bines, and eur correspondent will be better satisfied with the 
work of Wiesbach, Rankine and other authorities than with 
his own. 
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A Meteer in Nova Scotia, 

To the Editor of the Scientific American: 

A very brilliant meteor was observed here on January 25, 
about 7 P. M., and the circumstances are worthy of note. 

About the time mentioned, I was walking along the street 
when suddenly my attention was arrested by a very bright 
light, which illuminated the surrounding scene ; at the same 
time I heard a whirring noise overhead, and, on looking up, 
I beheld a meteor of large size moving along the sky. In a 
few seconds from the time I first observed it, an explosion 
occurred and fragments of the meteor, of varied colors, were 
scattered in all directions about the sky. 

I have on many occasions observed meteors of rare bril- 
liancy and great magnitude, but 1 do not remember any ae- 
companied by such rare phenomena. J.R. 8. 








Halifax, N. 8. 


is attached two ropes of 1} inches steel wire; one is used for 
the hoist rope, while the other merely runs idly over the | 
safety wheel and is only brought into play if the hoist rope | as endorsing the fallacy still adhered to by Mr. Bakewell. 
breaks on either one of the cars. Directly over the safety He claims that, ina boiler B, of « diameter 1, and with an 
apparatus the engineer has his room ; and from this position | 
he can see the entire length of the incline. From this room | 
the whole working machinery is operated by one man stand- | 
ing in full view of the cars and track. To his right he has| 
his reverse lever which woras the links on the engines 60! 
feet to the rear of him, and to his left he has his throttle | 
lever, which is connected with the throttle valves on the en- | of his proposition, which is as hopeless of being conclusive 
gines by long light rods running on rollers or sheaves; and | 
with his right foot he controls the brake on the elevating | 
drum, by which ht is enabled to bring the cars up easily | 
against the bumpers. It is surprising to see how easily the | 
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Bursting Cylindrical Boilers, 
To the Editor of the Scientific American: 

It is to be regretted that thir subject is still being discussed 
in your widely read journal as a matter still in doubt; and 
that the authority of Professor Henry and other “eminent 
scientists, both of England and this country,” is claimed as 


internal collective pressure represented by 3°14 acting upon 
its whole circumference, the half circumference X, Y, X, 
measuring 1°57, would represent the measure of force tend- 
ing to separate the upper half of the boiler from the lower 
half at X, X. On page 83 in the ScrenTiFic AMERICAN of 
February 8, Mr. Bakewell gives an illustrated intended proof 


as that of the student, who, with diploma in his pocket and 
brimoful]] of science, returned to his doting parents, and, sit- 
ting dc wn to a cosy supper of which two birds formed a main 
dish, to illustrate his learning, remarked: ‘‘I will prove to 
you that these two dovesarethree.” ‘‘Gladof that, my son, 
mother and I will take these two; you take thethird.” The 
student’s chance for the third was not a bit worse than Mr. 
Bakewell’s for the extra force he claims as tending to burst 
a boiler. I hope I may be more fortunate in giving a con- 
vincing illustration. 

The half circle X, Y, X, being divided into, say, eight parts, 
each arc, a or d, would have a pressure upon it of 1-4. To 





use two different illustrations, let the pressure upon arcs 
a, @, c, a, be represented by the four dotted radial lines 
b, b, b, b, bisecting the arcs centrally. The vertically acting 
forces will then be represented by the vertical lines c', c?, 
¢, ct; and no other vertical forces can be shown to exist. 
Thus the vertical pressure tending to tear the boiler at X is 
to the pressure upon the } circle X, Y, as the sum of the 
lines ¢', c?, c*, c*, is to the sum of the radial lines b, b, b, db. 
or as 1 to 1°57, nearly, (the result is as 1 to 1-562, the approx- 
imation becoming closer as the number of subdivisions a, a, 
is increased). Or, taking the left hand illustration, the press- 
are upon each arc d, d, d, d, being 1-{1, the resultant ver- 
tical pressures will be ¢', ¢?, e°, e*, which equal radius Y, Z, 
and are, when added up, }; while the horizontal forces are 
represented by the lines f, f, f, f, equal to radius X, Z, or to 
a force of 4, which tends to tear the boiler at Y. Let the 
question be examined in still another way. Suppose the 
upper half circumference removed, and a rectangular shell 
put in its place, or a straight plate across along the diame- 
ter X, X; what then becomes of the tearing pressure at X, X, 
claimed to be measured by 1°57? And yet it is a fundamen- 
tal law which cannot be questioned that the tearing pressure 
at X, X, so long as these points remain the same distance 
apart, is the same, no matter what the configuration of the 
vessel above it may be, whether it be spread out to thrice 
the width of X, X, or thrice as high, convex, concave, undu- 
lating or any other shape whatsoever. 

As a fruit of this deplorable delusion, a patent has already 
been issued upon a convex or concave piston, claiming, upon 
this theory, to obtain greater pressure than can be obtained 
by a usual piston. In calculating the power of an engine 
upon this theory, the transverse section of the cylinder ceases 
to govern the estimate, and the degree of convexity of the 
piston, with its diameter, would take its place. This false 
theory, in the abstract, may deceive; but when applied, and 
the consequences which would result therefrom are reflected 
upon, its absurdity becomes so glaring that any further argu- 
ment must surely seem superfluous. If Mr. Bakewell will 
carefully read over again Professor Henry’s letter (and 
others) probably he will find that, while endorsing the prop- 
osition that the collective pressure upon the half circumfer- 
ence is 1°57, he did not necessarily mean that the tearing 
pressure,<at X, X, is equal to that pressure. Let us have 
that letter. If it indisputably endorses Mr. Bakewell’s 
theory, I can only exclaim ‘‘To err is human—even among 
the mighty!” But ifso, Professor Henry will not hesitate to 
make the correction. 
Williamsburgh, N. Y. 


$$. ae 
Cooling and HMeating our Houses, 

To the Editor of the Scientific American : 

In regard to the plans and remarks of Mr. Dodge in your 
issue of February 1, 1873, I desire to make an explanation in 
defense of my suggestions in your issue of October 14, 1872, 
to which my abbreviated name “‘ Egbud” was subscribed, 
and to describe my inventions for simplifying the heating and 
cooling of our dwellings. 

Mr. Dodge says that: ‘‘ Unless the air in the building was 
at a higher temperature than that outside, the current would 
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warm weather, the air would be heated in our dwellings, and 
it is also in winter heated by fuel; so that if the space in the 
tunnel or pipes is corresponding to the size of the dwelling, | 
either in breadth or length, it must draw in the outer air, | 
which becomes modified and purified by the earth. Oxygen | 
is left free to sustain life and produce combustion, and the 
direction of the air current is natural, as the escapes in build- 
ing are higher than the air chimney. In mining shafts, of 
few feet depth, the modifying influence of the earth is sens- 
ibly felt; and among our large class of miners, who inhale the 
air changed by underground currents, many diseases are 
unknown. My invention for the action of earth on air for 
cities ic both simple and cheap. It is to make an excava- 
tion like a ground cistern, close by the house, if necessary, 
and then take clay pipes, with joints to fit, and lay them 
from the bottom connecting passage in a square, one upon 
each other. An outer and inner square is desirable, up 
to the earth’s surface; then fill up the space with earth 
and connect to a chimney of sufficient hight to be above im- 
pure surface air. An iron box, filled with wooden flues, or 
two such, can be used, and any length of air passage can be 
obtained. For heating purposes, the air would be of genial 
warmth when coming in contact with the heater, and would 
save a large per cent of fuel; and as the heater need not be 
at a high heat, the life sustaining particles would not be de- 
stroyed. It is only where the air is impure through some 
cause that dampness is required to renew vigor. 

Of course, action and reaction produce change and purifi- 
cation; but how shall we seek and produce it, by costly 
heating and steam apparatus with fans, or by Earth’s labora- 
tory, in conjunction with Nature’s regular laws? 

Mr. Dodge and the engineers of our government buildings 
would find much expense saved by modifying the air as de- 
scribed, before forcing it to its destination. 

Budd’s Lake, N. J. Enos GoBLE Bupp. 


be from the house through the tunnel and chimney. ot 





Entomology in Congress. 
To the Editor of the Scientific American: 

I notice, in an article under the above heading, on page 
64 of your current volume, some strictures upon the debate 
in the House of Representatives, at Washington, upon the 
Department of Agriculture. Allow me to thank you, in be- 
half of myself and thousands of other farmers all over the 
country, for thus speaking a good word for us. I am glad 
that Mr. 8S. S. Cox belongs to New York and not to the State 
of Maine, for the honor of which latter I have a sensitive 


Cudgel, soundly, Mr. Cox and any one else who exhibits so 
unmistakably his Darwinian relationship, not to the monkey, 
but to a certain long eared quadruped whose stolidity is pro- 
verbial. Belabor him well; but yet I fear that as little good 
will come to him from your lusty blows as would come if 
they were aimed at his four-footed cousin. We take a kind 
of malicious pleasure in seeing the chastisement adminis- 
tered, just because it is aimed at culpable ignorance. 

When the farmer sees the crops over which he has spent 
his time and energies, his fruit, grain, vegetables, cotton, 
grass, everything, damaged, in his own fields or others, to 
the extent of millions of dollars annually it does not matter 
whether the destroyers have the proportions of elephants 
or of microscopic insects. Very gladly and hopefully he 
looks to the scientific men of the land to show how the ene- 
my can be restrained and the crops saved. Let the “bug 
hunters” be sustained and encouraged, for our insect foes 
are many and alarmingly destructive. 

Thus much to you, Mr. Editor, to let you know that your 
efforts are noticed and appreciated by farmers as well as by 
those engaged in purely scientific pursuits. 

Naples, Me. SaMvEL F. PERtEY. 
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Seience and Theology. 
To the Editor of the Scientific American : 

Your excellent article entitled ‘‘Can buildings be set on 
fire by steam pipes?’ leads me to lay before you the following 
deductions, based upon the acknowledgment of water being 
emblematical of the God of Heaven in life and power, etc. 

1. The life of God, having been manifested to the world 
for its salvation, not for destruction, He will never permit 
the destructive element of fire to originate in any of the 
natural emblems of His spiritual existence, one of which is 
steam produced from pure water. 

2. The life of God, being eternal, precludes the idea of 
man ever being allowed to consume water, its representative, 
consequently it will never take a place in the economy of 
nature for illuminating purposes. 

8. The omnipotence of God being indisputable, man has a 
legitimate field from which to develop power, the basis of 
which is pure water. 

Valleyfield, Pa. JaMEs HALLyY. 

P. 8. Your reply to A. J. S., anent ‘‘ perpetual motion,” 
is very good indeed. The living God alone gives life. So 
far, a mere man never has, and never will create it, or its 
equivalent, perpetual motion. J. 


Specimen Boller Inspection. 
To the Editor of the Scientific American : 

Seeing in a recent issue of the ScIENTIFIC AMERICAN an 
account of a specimen of boiler inspection, I would inform 
your correspondent that the party claiming to be an inspec- 
tor is a fraud and an impostor. There was a law for the in- 
spection of steam boilers, which called for one chief inspec- 
tor (Mr. John B. Leverick, under Governor Hoffman), and 
one deputy in each congressional district outside of the po- 








lice district, to inspect steam boilers. But that law was re- 


pealed on February 3, 1871, and there is no such law now in 
existence; but some of the deputies have been working un- 
der the old law in Weetchester county up to a few months 
ago, inspecting steam boilers and demanding six dollars for 
such inspection. Is it nota fraud on manufacturers, brew- 
ers, etc., to make them pay for the inspection of their boil- 
ers under a law which is not in existence? 
T. Leon Cuester, Consulting Engineer. 
No. 201 Varick street, New York city. 








ENGINEERING NOTES. 
(Extracts from papers read before the American Society of Civil Engineers.) 


In a paper upon “Rail Economy,” C. P. Sandberg, C. E., 
of London, gives the following regarding 
IRON RAILS. 


The American demand for English rails, of say 500,000 
tuns yearly, is unlikely todiminish soon. The late increased 
expense of iron adds to the cost of railroad construction, and 
tends to reduce the quality of rails. Welsh rails were often 
imperfect in weld; now they are sometimes also brittle. In 
the Cleveland district, rail making has greatly improved, 
chiefly by the increased application of fettling in the pud- 
dling furnaces. Still the buyers must guard against lamina- 
tion and brittleness, by tests for strength and wear, applied 
before the rails are laid. Rails made of suitable iron, with 
proper section, will not break in winter; in Scandinavia, 
with a climate more severe than in America, no accident has 
occurred from broken rails, though cross sleepers are exclu- 
sively used. But a very small portion of the iron rails 
shipped to America will stand the proper tests. 

No late improvement promises so much to perfect iron 
rail making as mechanical puddling. By meansof the Danks 
and Spencer appliances, more rails can be made at a reduced 
cost and of a better quality. 

STEEL RAILS. 


The demand during the past year has been so great for steel 
rails that they can hardly be obtained at any price: the sup- 
ply is limited by the lack of ore free from sulphur and phos- 
phorus, and recourse has been had to extensive mines in 
Spain. It is hoped that America will supply herself with 
steel rails, and import only those of iron required for new 
lines or light traffic. There is a scarcity of suitable ore for 
the Bessemer process throughout Europe, except in Sweden, 
where the recently discovered coal will render the ores more 
available. 

The Siemens—Martin process of steel making (superior to 
the Bessemer in requiring a less pure ore), has thus far pro- 
duced so little that it can hardly be called a source of supply 
in the great market. 

Steel rails are now so well made that they rarely break, 
except when the flange is punched, and this should be done 
only while the metal is hot, or the notch drilled and then 
slotted, Although a steel rail is generally thrice as strong as 
an iron one, when punched or the flange is cracked the iron 
may be the stronger. The steel is made as soft as possible, 
say with one third per cent of carbon; for not by hardness, 
but by homogeneity, is it superior to iron. Usually a steel 
rail will carry one fifth more dead load than an iron one; 
hence, for the same traffic, the steel rail, in comparison with 
the iron, should not be reduced in weight more than 20 per 
cent. 

Buyers should require each rail to be permanently marked 
to indicate date, maker’s name, and quality, that subsequent 
use may determine which manufacture is best. 


TRAFFIC CAPACITY. 


The amount of wear or life of a rail is usually expressed 
in tuns passed over it before rejection; properly the speed of 
travel should be taken into account, and 220,000,000 speed 
tuns is a fair expression of the endurance of extra iron rails. 

Thé average life of iron rails in England for ordinary traf- 
fic is about 10 years; in and near London it is 2 years or less; 
on the continent, f.om 12 to 15 years; and in Sweden, with 
less traffic than in England, from 15 to 18 years. 

The weight passed over good iron rails before rejection, 
has been found to average 10,000,000 tuns ; this may be taken 
to represent the life of extra iron rails, and six times that, the 
life of good 56 pound steel rails. On the London and North 
Western line, steel rails have lasted 20 times as long as iron, 
and on the Metropolitan Railway, with the greatest traffic 
in the world, where iron would not have lasted six months, 
steel w.1l stand from three to four years. 

Equally important with the weight of a rail,is a proper 
section. In England the double-headed rails are stiJl gener- 
ally used, and elsewhere in Europe the fiat bottomed pat- 
tern, as also in America. A specially bad section is the Erie 
61 pound rail, which could be replaced by a 45 pound rail, 
well proportioned. 

The late Professor Rankine says that the weight of the rails 
per yard should equal 15 times the greatest load on the loco- 
motive drivers in tans. Perdonet, in France, takes 12 in 
place of 15; the writer, by adopting a section which permits 


a fishjoint stronger than the others in general use to be made, 
takes 10 and less; thus for a 60 pound rail, the weight on 
drivers is put at 6 fané. 


Fish #ilates of steel will enable rails to carry from 15 to 20 
per cent greater lod than if iron were used of the same 
section. 

The Philadelphia and Reading Railroad, on rails made 
with great care by the company, prefers not to exceed 4 tuns 
on @ 64 pound rail, and the rail section has been gradually 
increased tq counteract wear and tear from even this medium 
load. 

On the Erie Railway, 5,4, tuns weight on drivers has been 
found too great for best 70 pound iron rails, and, with a speed 





for heavy freight trains of 15 miles per hour, should not 
exceed 4} tuns. 


EXPERIMENTS ON THE RESISTANCE OF STONES TO CRUSHING. 


Mr. C. B. Richards, C. E., has recently experimented upon 
various kinds of American building stones worked into 1 inch 
and 1} inch cubes, with flat and smooth faces. 

The specimens were crushed between the plane faces of 
two hardened steel hemispheres, the curved portions of 
which were seated in corresponding cavities of steel blocks, 
fixed in the machine. Single thicknesses of lace leather 
were interposed between the stones and metal] surfaces ; thus 
the pressure was uniformly distributed ; it was in all cases 
applied to the faces of the cubes parallel to the natural bed 
of the stone, and carefully increased to ruptpre by pouring 
shot into the hollow weight by which the strain was caused. 
Sixteen specimens of granite from 6 quarries gave from 

to 15,622 pounds, minimum, 9,838 to 18,778 pounds, 
imum strength. Fourteen specimens of sandstone from 
8 quarries gave 5,806 pounds minimum, and 8,956 to 10,928 
pounds, maximum strength. And 10 specimens of white 
marble from 8 quarries gave from 3,905 to 12,917 minimum, 
and 5,976 to 18,972 pounds, maximum strength. Each 
wasalinch cube. The specimens failed by breaking into 
slender prisms and pyramids with axes normal to the pres- 
sure. 
In a paper upon 


ROCK DRILLING, 


it is stated that a percussive steam drili, with 8 inch cylinder 
and 6 inch stroke, making 300 to 375 strokes per minute will 
drill in the coarse gneiss rock common to New York Isiand, 
3# inch holes at the rate of 3 inches, 14 inch holes at the rate 
4} inches, and 1 inch holes at the rate of 5 inches, per minute. 


THE CHARACTER AND POSITION OF NEUTRAL AXES AS SEEN 
BY POLARIZED LIGHT. 


Mr. Louis Nickerson, C. E., states that the results of exper- 
iments made by him show that the neutral axis is a flexible 
line, truly parallel to the top and bottom sides of a rectan- 
gular beam, and passing through the center of gravity or its 
sections only when the load is evenly distributed from end 
to end, or when the beam is infinitely long; and that when 
there is a local pressure, the neutral axis is more or less gov- 
erned in its direction and form, by the strain passing from 
the point of local pressure towards the point of support. 
The same writer says that in tests made upon columns which 
changed their forms under pressure, a series of extended 
rings or periodic waves appeared uniformly separated after 
the columns had assumed permanent form. He considers 
that hollow columns if sufficiently under stress within elastic 
limits may be greatly strengthened by bands placed where 
these waves would otherwise occur. It is inferred that one 
third additional material will thus double the strength of the 
column. 
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THERE is in course of construction at Woodward's Gardens, 
San Francisco, a salt water aquarium of modest dimensions, 
yet designed to be complete in all its parts. The aquarium 
will be mainly under the surface of the ground, in order to 
secure an even temperature. There are fifteen tanks in all, 
one of which is for fresh water specimens. The tanks vary 
in size from 300 to 1,000 gallons capacity, the largest contain- 
ing eight thousand pounds of water. Several of the tanks 
are fitted up with sea worn rocks, some obtained at the Cliff 
house,and some at Santa Cruz. There will be room for marine 
plants, shells, corals, etc. It is the intention to obtain deep 
sea animals and other rare denizens of the deep, with a live 
shark or two, a devil fish, etc. 

MANUFACTURE OF ELECTRICAL APPARATUS.—The Sie- 
menses have extensive works in Berlin, in St. Petersburg, 
in London, in Vienna, in Dresden, and in Tiflis. The Berlin 
establishment, it appears, employs 550 workmen, and sent 
out in the first half of last year the following apparatus: 700 
electro-magnetic and 1,750 magneto-electric pointer, 12,060 
Morse writer, 12,497 railway bell signaling, and 231 Hughe’s 
type printer. That is only one example of the way Ameri- 
can inventions are copied on the continent. The firm (Sie- 
mens and Halshe), now consisting of Ernst and his brothers 
William and Charles, celebrated in October last their twenty- 
fifth anniversary, when a sum of $40,000 was set apart asa 
pension fund for the workmen. 








M. FougvE describes a visit he paid to the Azores in 1867, 
having been attracted by news of a volcanic eruption teking 
place in the sea, near Terceira. This had spent itself before 
he arrived, but he went to the scene in « boat, and bottled 
some of the gas from & part where the water was in & state 
of ebullition. He found it to contain chiefly hydrogen and 
compounds of hydrogen. The Azores are, in formation, a 
true type of marine volcanic regions. 


ProGress oF Hoosac TUNNEL TO FEBRUARY 1, 1873.— 
Extensions of headings in January, 297 feet; opened from 
east end, westward, 13,340 feet; opened from west end, 
eastward, 8,859 feet. Total length opened, 22,199 feet. 


Length remaining to be opened, 2,832 feet, being 192 feet 
more than half a mile. 5 ba 


THE consignment of half s. million of salmon eggs from 
Germany, heretofore noticed by us, bas arrived at New York 
in good condition and is considered important. In England 
some extensive importations of salmon eggs from Norway 
have lately been made. 








Tue dip or inclination of the magnetic needle was discov- 
ered in 1576 by Robert Norman, an optician of London. He 


first constructed the dipping needle. 
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: IMPROVED BOAD SCRAPER. 


push it out of the recess, The pin then naturaliy drops into 


The invention herewith illustrated is a convenient machine, | its slot and through the link. : 
Fig. 1 is more especially designed to show the position of shell may be given to horn by brushing it over with a paste 


recently patented, for scraping and leveling roads. 


dens, ete., and, being actuated by horse pow- 
er, will doabtless be found an efficient and 
valuable substitute for the slow and tedious 
work of the hand shovel hoe. 

The apparaiu:, is mounted, as shown, up- 
on foar wheels, the axles of which are con- 
nected together by the longitudinal braces, 
A A. At B are # number of peculiarly 
shaped bars, through eyes formed in the ends 
of which the forward axle, C, passes. These 
bars extend back tothe rear of the machine, 
and their extremities are bent down so as 
to form an obtuse angle resembling a cu!ti 
vator tooth. D is the rear axle cast witha 
number of pendent partition pieces, E E, 
which serve to keep the bars at a uniform 
distance apart. Attached by suitable stand- 
ards to and above the rear axle is the rock 
shaft. F, the ends of which are bent to form 
arms, one of which is shown at G. To these 
arms, by rods, H, are fastened a transverse 
bar, not represented, which passes under the 
bars, B. In the socket on the rock shaft, F, 
is placed a lever, I, which is worked by the 
person using the machine. 

When the device is in use, the ends of the 
scrapers rest upon the groand. The scrap- 
ing teeth, it should be noticed, cover the en- 
tire surface, notwithstanding the bars, B, 
are separated by the partitions, E. As the 
machine is drawn along these scrapers tear 
up all grass or weeds, leaving the ground 
level and clean. In case, howéver, an ob- 
struction ix met, the bar, striking the same, 
will be raised by the contact and, having free 
movement, being only hela by the forward 
axle acting as a pivot, will pass over the ob- 
stacle, an‘ drop again by its own gravity to 
its former position. 

The bars, B, are of varying lengths, and 
are arranged so that their rear ends form 
nearly a right anglé. ~The pieces, J J, are a 
number of weights so arranged &s to slide 
along the upper edges of these bars, and are 
held in any desired position by set screws. Their object is 
to give increased pressure to the scrapers at the ends of the 
bars when the machine is used on hard ground, and their ef- 
fect is of course augmented or diminished as they are moved 
toward or away from the scraping portion. 

The lever, I, being turned, operates the rock shaft, G, 
which, by the mechanism above described, raises the trans- 
verse bar, and with it the bars, B. By this 
means the man walking behind can throw the 
scrapers into or out of action at pleasure. At 
tached to the lever isa booked rod which, 
catching in a projection on the rear axle, holds 
the lever down, and thereby keeps the bars 
raised when transporting the machine from 
place to place. 

The advantages of this device, as a labor- 
saving invention, are sufficiently obvious to 
need no further description. It seems to bean 
implement in every way efficient and adapted 
to the wants of gardeners and those having 
private roadways to keep in order. 

Patented through the Scientific American 
Patent Agency, October 8, 1872. For further 
particalars address the inventor, Michael M. 
Brunner, Saperinteadent, Rosedale Cemetery, 


Orange, N. J. 


———— +9 oe —_____ 
* AUTOMATIC CAR COUPLINGS 2.0 

The principel objection which holds good 
against a large preportion of the automatic 
cai conplings that have been devised is a want 
of simplicity, s multiplicity of parts which, 
by their expensive construction and difficulty in operation 
under disadvantageous circumstances, neutralize the advan- 
tages of the invention. The apparatus which we herewith 
illustrate, is the least complicated arrangement of its kind 
that has come under our notice, and, from an inspection of 
the working model, we are inclined to consider the claims of 
ite inventor, as to ite effectiveness, well founded. 

In general appearance it is very similar to the device in 
ordinary use. The mode of connection is the common link, 
either straight or, if adapted for cars of different hights, 
goose-necked, and asimple pin. Fig. 1 shows the device at- 
tached to two freight cars, and in Fig. 2 it is represented in 
section. ‘The bumper may be divided into any suitable num- 
ber of compartments. In the present case it is divided into 
two by the partition, A. At the rear of the hole, in this par- 
tition, through which the coupling pin passes, is formed a 
recess, B, in which the end of the pin rests, as shown, and is 
thereby supported while the cars are being run together. C 
is a bent lever pivoted within the bumper at the rear of the 
partition, A. When the end of the coupling pin is placed in 
the recess, B, it pushes the upper arm of this lever back, 
swinging the lower arm forward. As the cars mect, the link 
enters the bottom compartment of the bumper, strikes against 
the lower arm of the lever, pushing it back, thereby causing 
the upper arm to move forward, strike against the pin, and 


It is es- 
pecially suitabléefor removing the weeds and small obstruc- . : 
tions on the carriage ways of cemeteries, public parks, gar-| invention, with the exception of the downward projecting | soda lye, which 














the device just before coupling, and also to indicate that the 





ends of the levers, D D, occupies no more space and, indeed, 
is hardly distinguishable from the old fashioned coupling. 
To uncouple freight cars, a chain may be carried from the 
pin to the roof, by which the pin can be easily withdrawn. 
One of the principal advantages of the apparatus, other than 
those already stated, is the facility with which it may be 
giadually introduced on a road, as‘new cars supplied with 





NORTHROP’S AUTOMATIC CAR COUPLING. 


| it can be readily attached to old carson which the com™on 


coupling is used. 





Patented through the Scientific American Patent Agency, 
June 11, 1872. ‘Further information may be obtained by ad- 
dressing the inventor, Mr. Samuel G. Vorthropy Wilming- 


ton, N. C. 












[FEBRUARYg22, 1873. 


Artificial Tortoiseshel!. 
According to the Art Journal, the appearance of tortoise- 


made of two parts of lime, one part of litharge, and a little 

is allowed todry. This is the same as the 
Indian hair dye, and acts by forming sul- 
phuret of lead with the sulphur contained 
in the albumen of the horn, producing 
dark spots, which contrast with the bright- 
er color of the horn. Artificial tortoise- 
shell is made by melting gelatin with va- 
rious metallic salts. The greatest comb 
manufactory in the world is in Aberdeen. 
There are thirty-six furnaces on the works 
for preparing horns and tortoiseshell for 
the combs, and no less than 120 iron screw 
presses worked by steam. Forty years 
ago ladies’ back combs—which were larger 
than ladies’ bonnets are now—were made 
in England and the United States for the 
Spanish Peninsula and South American 
markets. They were often a couple of 
feet wide, encircling two thirds of the 

_ head, and from six inches to one foot 
high on the back, the top being wrought 
in open work ; to these the Spanish ladies 
attached their veils. As much of the 
work was done by hand and with the saw, 
and the polishing was entirely manual, 
the prices were high, averaging $15 to 
$20. Tortoiseshell was much used to de- 
corate furniture by the Romans. Accord- 
ing to Pliny, Carvillus Pollio was the first 
to apply tortoiseshell to ornamental pur- 
poses. The fashion for this style of de- 
coration increased ; and in the days of Au.. 
gustus, the patricians ornamented their 
doors and the columns of their rooms 
with this substance. At one time tor- 
toiseshell was used for making watch 
‘cases, but the art seems to have fallen in 
to desuetude, although the results of at- 
tempts to resuscitate it were shown at the 
London Exhibitivn last year. 


a en em 
> Precautions in Using Gas Machines 

The following suggestions, for the use of 
gas machines in which light and infiam- 
mable hydrocarbons are employed, are 
from the instructio®s to insurance agents recently issued by 
the New York Board of Fire | Underwriters: 

The vault or house in which the gas is manufactured should 
be at least twenty-five feet distant from the main buildings. 
Stop cocks should be placed on both the gas and air pipes 
near,the machine in the vault; also on the gas pipe near the 
place where it enters the building, and on the air pipe near 
the air pump, when the pump is in the celler 
or building. The vent pipe and filling pipe 
must be so arranged that one cannot be opened 
without opening beth. All the main gas pipes 
leading to the premises lighted should have 
an inclination toward the gas machine so as 
to return all the condensation that may take 
place in the pipes. The latter should be thor-., 
oughly tested before the gas is turned on. 
The vent should be open and the air pump 
shut off while filling the machine with fluid. 
Never allow a light to be used in or near a 
gas house or vault. No barrels containing 
gasolin or other fluid, or from which gasolin 
has recently been emptied (yet full of vapor}) 
should be allowed to be kept in any cellar, 
barn, shed, or outbuilding where other pro 
perty is stored, or where there is a liability 
to use a fire ora light. Great caution should 
be exercised in the selection of a trustworthy 
apparatus, and that a competent person be 
sent to put it up. There are many machines 
in the market made of poor material and in 
the cheapest possible manner, the manufac- 
turers of which, by false representations, 
make large profits. Never allow a machine to be placed in 
the cellar of a dwelling, as it is apt to greatly endanger the 
lives and property of the occupants. : 


_— 
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Norwegian Narrow Gage Bailways, 

Another link in the narrow gage railway system of Nor- 
way has been completed, in the Christiania-Drammen line, 
which was opened on the 7th of October last. This railway 
is 32 miles in length, and is connected at Drammen with the 
3 feet 6 inch line, running to Handsfjorden, 56 miles in 
length, and with it making a continuous line 88 miles long, 
besides the branch to the silver mines at Rougsberg, 17} 
miles, opened in 1872, and another to the Lake of Krédem, 
16 miles. Owing to the exceptional difficulties in con- 
struction, the Christiania-Drammen Railway has been the 
most expensive of all the narrow gage linca yet built in Nor- 
way. The total cost for the 32 miles was $35,000. For the 
whole of its length, the line runs through a most beautiful 
and picturesque country, and will command a lazge and 
yearly increasing tourist passenger traffic. 


Proresson CoRNWALL, of Columbia College, N. Y., has, 
by means of the spectroscope, detected a notable amount of 
indium in various samples of zinc blerde from New Hamp-’ 





shire and other States. 
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RAILWAY TIMBER BRIDGE. 

Our engraving illustrates a timber bridge, construcied to 
carry the Southern Railway of Canada over Kettle Creek, at 
St. Thomas, Ontario. The work not only is an excellent 
example of type construction, but is remarkable for the ra- 
pidity with which it was completed. Its extreme length is 
1,366. feet, divided into 736 feet of trestle work and 630 feet 
of house trussing ; the latter is made up of 14 spans, resting 
upon timber piers. The extreme hight of the structure is 
92 feet. There were used in its construction 1,070,672 feet 
of timber, board measure, 
4,600 lineal feet of piling, 
about 85 tuns of wrought 
and 37 tuns of cast iron. 
The work was commenced 
on the 20th September, 1871, 
and completed the 13th Feb- 
ruary, 1872—a period of less 
than five months, and part 
of which lay in the severe sea- 
son. Messrs. Dunn, Holmes, 
and Moore were the con- 
tractors, Mr. M. Courtright 
being the president of the 
railway, and Mr. M. N. Fin- 
ney the engineer-in-chief.— 
Engineering. 





French Prizes, 

The Société d’Encourage- 
meat pour l'Industrie Na- 
tionale, of Paris, has pub- 
lished the programme of 
premiums and medals, to be 
awarded between the years 
1873 and 1878. 

The 2,000 franc prize (1873) 
for a steam launch 40 or 45 
feet long working at 9 knots 
an hour in still water, and 
carrying sufficient fuel for 
12 hours, working at maxi- 
raum speed. 

A prize of 3,000 francs 
(1876) for a steam engine of 
from 25 to 100 horse power, 
burnine as a maximum in 
full work 700 grammes of 
coal per horse power per 
hour, weighing less than 300 
kilogrammes (660 pounds), 
and costing from $60 to $100 
per horse power. During 
trials the competitors will be 
at liberty to make use of any 
kind of fuel and system of 
generation which they pre- 
fer. 

A prize of 1,000 francs 
(1873) for the best domestic 
engine, designed with the 
special object of assisting 
home work in towns. 

A prize of 4,000 francs 
(1878) for progress made in 
the process of hemp and flax 
spinning. This prize will be 
awarded to the manufacturer 
who shall, on a production 
of more than 20,000 francs’ 
worth of yarn, effect an 
economy of 15 per cent on 
the power employed, and a 
degree of fineness exceeding 
150,000 feet per pound for 
the flax, and 20,000 feet for 
the hemp. 

A prize of 2,000 francs 
(1874) for preparing fibers, 
hitherto subjected to card- 
ing. 

A prize of 3,000 francs 
fora file cutting machine. 
The cutting tool of this ma- 
chine to have a form mathe- 
matically true, to act with- 
out shock, and not to be lia- 
ble to excessive repairs. The 
cost and maintenance of this 
machine, its production, and 
the driving power required, 
must be such that the re- 
sults obtained offer sensible 
advantages over those ob- 
tained by hand work. 

A prize of 5,000 francs 
(1873 to 1875) for a practical and cheap means of dressing 
millstones, so as to remove the existing dangers of this in- 
dustry. This prize was founded by subscriptions made in 
La Ferté-sous-Jouarre. 

In the chemical arts, prizes are proposed for the wholesale 
manufacture of oxygen and nitrogen, the utilization of waste 
materials, the production of graphite suitable for pencils, for 
a treatise on steel, based on certain experiments and having 
for its object improvement in the steel manufacture, and, 


lastly, for a process capable of disinfecting and clarifying, 
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promptly and efficiently, the water of sewers, etc. Other 
prizes will be awarded for an electro-magnetic machine, for 
a system of heating houses and apartments, with constant 
circulation; for a process of meat preserving, for drying 
wood, for an industrial application of the spectral analy- 
sis, ete. 

Among the agricultural prizes we may mention one of 6,000 
francs for steam culture, and one for the best means of dis- 
tributing powdered manure. 

In the section of the Beaux Arts there are two entries, one 
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(1874) for the manufacture of good photographic paper, the 
other (1878) fora process to produce photographic electro- 
types which may be printed from in a common press, and 
used instead of wood engravings. 


ad 





CEMENT For LEATHER.—Ten parts of carbon disulphide 
and one part oil of turpentine are mixed, and as much gutta 
percha added as will readily dissolve. The surfaces of lea th- 
er must be freed, with a hot iron, from fat, and the parts once 
joined should be well pressed until they are firmly united. 





ing the advance made in the past 
ing interesting facts. 
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RAILWAY PROGRESS IN 1872. 

The Chicago Railway Review publishes carefully compiled 
statistics, showing the rapid progress that has been made in 
the construction of railways in the United States since the 
opening of the first 23 miles of the Baltimore and Ohio road 
in 1880. From the various portions of the statement show 
year, we extract the follow 


The number of miles added to all railways in 1872 was 
It is estimated that at least 10,000 miles more of road 
are under construction and 
will be completed befcre 
the close of 1873. Progress 
was made on 353 roads. In 
Illinois 837} miles,a dis- 
tance greater than any oth- 
Nh er State, were finished. 

ii The total number of miles 
HN a ae \ in that State on which 
Hh Bik a" work was done aggrogated 
1,401}, the labor being dis- 
tributed over 28 railroads. 
In New York construction 
was carried on over 1,338} 
miles, on 82 roads. The 
longest distance finished 
on any one line was on the 
Atcheson, Topeka, and San- 
ta Fé road, in Kansas, 360 
miles being laid during the 
past year. The progress 
in the States, Territories, 
and Provinces is as fol- 
lows, estimating on the 
number of miles completed 
and in course of construc- 
tion: Alabama, 209; Ar- 
kensas, 816: California, 
560; Colorado, 317; Cana- 
da, 675; Connecticut, 538; 
Dakota, 65; Florida, 8}; 
Georgia, 138 ; Illinois, 1403; 
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i Indiana, 394; Iowa, 913; 
1 Kansas, 773; Kentucky, 


463 ; Louisiana, 106 ; Maine, 
42; Massachusetts, 165 ; 
Maryland, 418; Michigan, 
625; Minnesota, 942; Mis- 
ii sissippi, 173 ; Missouri, 584; 
Nebraska, 233; New Hamp- 
shire, 1622; New Jersey, 
794; New York, 1,3384; 
North Carolina, 266 ; Ohio, 
7548; Oregon, 136; Penn- 
sylvania, 732}; Tennessee, 
846 ; Texas, 637 ; Utah, 123; 
Vermont, 120; Virginia, 

21; Wisconsin, 797, The 
aggregate tunnage of the 
roads has increased to 
nearly 240,000,000 annual. 
ly. The increase in earn. 
ings has averaged about 25 
per cent a year since 1851. 
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The past year will be es- 
pecially noted as dating 
the beginning of the oper- 
ation of narrow gage roads 
; in the United States, as 

members of the railway 
system for general busi- 

‘ness. In the latter part of 
1871, the first section of 

the Denver and Rie Grande 

road was completed and 

opened—76 miles from 

Denver to Colorado Springs 

—and it was maintained in 

efficient and economical 

operation during a winter 

of unprecedented severity. 

j In the mountain regions of 

; | Colorado, the maximum 
paying gage has been fixed 
at 36 inches; and this has 
been adopted for the moun- 
ie i tain extensions of the Col- 
oredo Contrel from Golden 
City, the terminus of the 
4 feet 84 inch gage line of 
the company. In Utah, 
also, the 36 inch gage is an 
accomplished fact. From 
Salt Lake City starts the 
Utah Southern, already 
ompleted (31 miles), con. 

necting with the American Fork road, completed 17 miles; 
while to the north runs the Utah Northern, already finished 
for 25 miles. The Kansas Central has been built and opened 
for 50 miles. More important than the lines above named 
will be the opening of the Cairo and St. Louis read, extend. 
ing over 150 miles, midway between the Plinois Central and 
the Mississippi river. From this road, the narrow gage sys- 
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tem in the South may be said to derive «lmost its chief im- 
portance. A project is also on foot for the construction of a 
line from St. Louis inte the heart of the South, east of the 
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Mississippi, the object of which is to bring the iron cre of 
Tennessee and the coal of Illinois together at a point favor- 
able for manufacture. It is also understood that the narrow 
gage road, vid Ripley, Tenn., to Mississippi city on the Gulf, 
will form a Cairo and St. Louis connection by way of Paris. 
‘This road has already 25 miles in operation. It should be 
added that a road is proposed to connect St. Louis with Kan- 
sas City and Leavenworth. An air line, narrow gage, is also 
proposed between St. Louis and the Atlantic seaboard. The 
total number of miles of narrow gage road completed and 
begun during the past year is 617. 


COFFEE. 


Mr. R. P. Hewitt, of this city, has recently published a 
well written ond instructive volume, entitled ‘‘ Coffee, its 
History and its Uses,” from the pages of which we cull the 
following interesting facts: 

THE COFFEE PLANT 


is, in its native state, an evergreen shrub, having oval, shin- 
ing, sharp pointed leaves, white, fragrant five-cleft clustered 
corollas, with projecting anthers and oblong, pulpy berries, 
which are at first of a bright red color but afterwards become 
purple. ‘The flowers, which resemble those of the jessamine, 
fade very soon and are replaced by a kind of fruit not unlike 
a cherry, which contains a yellow finid enveloping two small 
seeds or berries, convex upon one side, flat and furrowed on 
the other. These seeds are of a horny or cartilagenous 
nature; they are glued together, each being surrounded with 
a peculiar coriaceous membrane. The period of flowering 
does not last more than two days. The seeds are known to 
be ripe when the berries have a dark red color. 





PREPARATION OF THE BEAN. 


When the fruit is gathered, it is measured and thrown into 
a loft. Within twenty-four hours, it is submitted to the 
action of the pulping machinery. The pulped berries remain 
for a day and a night in process of fermentation, when the 
mucilaginous matter is washed off. In an hour or so the 
coffee is removed for curing. This is effected by spreading 
the beans in a thin layer exposed to the sun which, in a short 
time, absorbs all the water, leaving the coffee fit for housing. 
Milling is the next process. Here the berries are placed in a 
wooden trough and the parchment and silver skins dislodged 
by the friction of a large roller. The coffee is then passed 
through a fanner or winnowing machine, whence it emerges 
perfectly lean. Sizing and hand picking follow; and lastly, 
the produce is packed and forwarded to the markets. 

CONSUMPTION OF THE VARIOUS KINDS OF COFFEE. 


In the United States, Brazilian coffee is consumed in the 
greatest quantities, nearly 300,000,000 pounds being used in 
the year 1871. The Java berry is next in popularity, finding 
its principal markets in this country and in Holland. This 
varicty of coffee improves by age. Old Government Java 
owes its fine flavor to the evaporation of the caffeic acid, which 
is the principle that imparts that harsh, bitter, and astringent 
taste which cannot be disguised. Coffee is also exported to 
this country from Maracaibo, La Guayra, Ceylon, San Do- 
mingo and other West India islands, Central America and 
Mexico. 


MELHODS OF MAKING COFFEE. 


The roasting of coffee in the best manner requires great 
nicety, since much of the quality of the beverage depends 
upon the operation. It is usually roasted in a hollow cylin- 
G2r made of perforated sheet iron, which is kept turning 
over a brisk fire. When the coffee has assumed a deep cin- 
namon color and an oily appearance, and the peculiar fra- 
grance is perceived to be sufficiently strong, it should be 
taken from the fire, well shaken and permitted to cool. Not 
more than half a pound at once should be roasted for domes 
tic use, and the cylinder should never be above one third 
filled. This operation and the subsequent grinding of the 
beans should be performed just before the coffee is needed 
for use. The French, who are celebrated for their coffee 
making, use various kinds in combination, such as Java, 
Mocha, Rio and Maracaibo. These coffees are so delicately 
and in such due proportions mixed as to produce a bouquet 
of aromatic flavors. With respect to quantity at least one 
ounce of coffee should be used to make three ordinary sized 
cupfulls. The coffee pot should be first warmed, and the 
water poured over thecoffee. Whatever is used for clearing, 
white of eggs, isinglass, etc., should be dissolved before 
mixing. 

There are about one hundred and seventy-five patents in 
existence for coffee pots. The best form known is one 
which distils the coffee, never allowing it to boil. By this 
process the infusion does not become Diack, bitter or stale, and 
can be served at any time, with all the aroma of the bean. 


ADULTERATIONS. 


The means resorted to for detecting adulterations in coffee 
are of three kinds, namely, certain physical characters and 
appearances presented by adulterated samples, the micro- 
scope, and chemistry. The first means consist in noticing 
whether the sample in the mass cakes or coheres, whether it 
floats in water or not, and the color of the infusion. If the 
ground coffee cakes in the paper in which it is folded, or 
when pzeswed between the fingers, there is good reason for 
believing that it is adulterated, most. probably with chicory. 
If, when # few pinches of the suspected coffee are placed 
upon water in a wine glass, part floats and part sinks, there 
is reason to believe that it contains chicory, roasted corn or 
analogous wubstances. The coffee does not imbibe the water 
but floats on the surface, while the other materials absorb 
the water, and gradually subside to the bottom. Again, if 
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added, quickly becomes deeply colored, it is an evidence of 
the presence of some roasted vegetable substance or burnt 
sugar. If, whena few grains be spread upon a piece of glass 
and moistened with a few drops of water, soft particles like 
bread crumbs can be picked out with a needle, this is anoth- 
er proof of adulteration. Chicory communicates a reddish 
brown tint to water, which pure coffee scarcely tinges. The 
same substance may be readily detected under the micro- 
scope by the size, form and ready separation of the cells of 
the cellular tissue, by the presence and abundance eof the 
dotted ducts and spiral vessels. Roasted corn can be sim- 
ilarly recognized by the peculiar character of the stareh 
grains. Tincture of iodine instantly tells the presence of 
corn or beans by tinging the cold decoction a blue color. 

So-called rye coffee should never be used. Apart from its 
inferior flavor, it has been found that a single mouthful of 
wholesome bread contains more nourishment than a dozen 
cups of a beverage made from roasted rye. 





Phosphorescent Mixtures, 

Phosphorescent tubes have been sold in France and Ger- 
many for several years, but the method of their preparation 
has not been divulged. Dr. Seelhorst, of Nuremburg, has 
been experimenting on the subject, and very considerately 
makes public the best way to secure mixtures that will afford 
all the colors of the rainbow and are capable of use in imi- 
tations of flowers, insects, and objects of natural history. 
After the powders are prepared, they can be sti:red into 
melted paraffin; and by means of a brush, any pattern or de- 
sign may be put upon glass. By protecting the glass in a 
frame, the powder will retain the property of glowing for a 
year ormore. The putting of phosphorescent mixtures up- 
on glass in the form of flowers is capable of very beautiful 
application, and is one that has not been very extensively 
practised. With proper care and study, a landscape could be 
drawn on glass which, after exposure to sunlight, would 
shine in the dark and form a picture of considerable dura- 
tion. The use of the paraffin is to protect the powders from 
the action of moisture and prevent decomposition. As a 
general rule, it is better to hermetically seal the mixtures in 
flat bottles, when they will retain their good properties for 
years. The following colors can be obtained very readily : 

Green.—Hyposulphite of strontia, heated for 15 minutes 
over a Berzelius lamp and for five minutes over a blast lamp 
until it is fused, yields a yellowish green color after exposure 
to sunlight. The same color can be obtained by taking equal 


parts of carbonate of strontia and lac sulphuria, heat gently 


for 5 minutes, then strongly for 25 minutes over a Bunsen 
burner, and finally five minutes over a blast. It is granular 
and yields a fine green color, darker than the preceding. 

Blue.—Sulphate of strontia is prepared by precipitating 
with sulphuric acid from chloride of strontium the precip- 
itate is dried, heated in a current of hydrogen gas, then over 
a Bunsen burner for 10 minutes and for 15 to 20-minutes 
over a blast lamp. The product sometimes yields a yellow 
phosphorescent light, and when this is the case, it is neces- 
sary to give it another turn over the blast lamp. 

Yellow.—Sulphate of baryta 6 parts, charcoal 1 part, 
fused over a blast lamp, at first afforded no light, but after 
24 hours gave an orange yellow light. 

It may not be generally known that magnesium light will 
suffice to bring out all the effects of phosphorescence nearly 
as well as sunlight. 





Pasteur’s Method for Preserving Wine. 

A great deal has been said and written about Pasteur’s 
wine heating process, and it has been difficult to determine 
what value to put upon the testimony of those who have 
tried it. Professor Neubauer, of Wiesbaden, publishes a 
note of some experiments, conducted by himself, which de- 
serve to be read with attention. He says that the tannic acid 
and extractive stuff of red wine precipitate most of the 
albuminous constituency of the wine, so that when the wine 
is heated it does not thicken or become milky. In his experi- 
ments, he carefully corked the wine and covered the corks 
with parchment paper, and warmed the bottles over a water 
bath, for half an hour, from 60° to 65° C. Bottles of wine of 
the same sort, heated and in natural condition, properly 
labelled, were stored in his cellar; and, on the occasion of the 
meeting of a club in Wiesbaden, numerous specimens were 
produced for trial. It was unanimously resolved at this 
meeting : ‘‘That the wine which had been heated was far 
superior, in odor, taste and ripeness, to the specimens taken 
from the cask.” This decision of impartial witnesses, known 
to be good judges of wine, created such a sensation among 
wine growers that they immediately formed a company to 
purchase the necessary heating apparatus of the French 
manufacturers. The wine is in this way rapidly prepared 
for the market. It will bear transportation to warm climates, 
as was proved at the opening of the Suez Canal, on which 
occasion Pasteur’s wine was preferred to all others. White 
wines have not been so thoroughly tested, and it is a ques- 
tion whether they are so much improved by heating as the 
clarets. Our American wine manufacturers ought to repeat 
these experiments. 





A socteTy has been formed in England under the title of 
the National Health Society, which is to have for its object 
to help every man and woman, rich and poor, to know for 
himself, and to carry out practically around him, the best 
conditions of healthy living. The steps at present proposed 
are the holding of monthly meetings for the reading of 
papers ; the establishing of classes for instruction in various 
branches of sanitary science; the delivery of free popular 
lectures; and the formation of a reference library and an in- 
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formation office. 
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Freaks of Electricity, 

Mr. C. N. Simmons,electrician of the Western Union Tele- 
graph Company,communicates to the Chicago Inter-Ocean the 
following account of the electrical phenom ena which accom- 
panied the great storm of January 7th and 8th: The disturb- 
ances were first noticed on the wires in central Iowa. The 
lines leading west were rendered useless for the transmis- 
sion of messages, owing to an incessant discharge of electrici- 
ty, increasing in intensity until it would leap from one strap 
of the switch board to another, across the intervening space 
and then, in a luminous stream, to the ground plate of the 
lightning arrester, Another singular fact observed was that, 
on some routes where @ number of wires occupied the same 
poles,one wire alone was highly charged or so affected that to 
work it was an impossibility, while all the others were en- 
tirely free from any external influence. In some cases, the 
wire occupying the top of the pole would apparently receive 
the whole charge; in others, the bottom wire would be af- 
fected, and in a few cases the charge was equally distribu- 
ted among all the wires In the Chicago office, the effect 
was similar to that observed in Iowa, and every observation 
confirmed the opinion that the center line of the storm was 
due east from Des Moines, Iowa, to Detroit,Mich., narrowing 
in its limits north and south as it approached the latter place 
where it arrived on the evening of the 8th ult., and rapidly 
subsided. A high wind varying from twenty-five to twenty- 
eight miles per hour accompanied the storm. 

At the eastern slope of the Rocky Mountains,a similar phe- 
nomenon has been frequently witnessed upon a wire run- 
ning north and south, but rarely on an east and west wire. 
Mr. Simmons ascribes it to the fact that, under the theory 
that the earth is charged with eleciricity negative to the at- 
mosphere, there must be a point where discharge occurs or 
neutralization takes place. At points where the relative hu- 
midity of the air is very great, this is doubtless ever silently 
going on: but during seasons of intense cold, when the air 
is necessarily dry, the combination is evidently rendered 
more difficult and the tension thereby greatly augmented. 
If under these circutistances, good conductors such as tele- 
graph wires ate interposed,they would certainly assist in car- 
rying a good part of the atmospheric charge toa point where 
the electrical tension was far less. What the electrical 
condition of the telegraph wires on the same pole was, to 
render one more susceptible than another to this inductive 
influence, or why wires running in other directions than east 
and west should not have been similarly affected, are prob- 
lems yet unsolved. A recurrent storm, it is hoped, will 
afford an opportunity for more extended and accurate ob- 
servations. F 





Blectrotyping and Light. 

We recently published an engraving and description of 
the new magneto-electric machine devised by M. Gramme. 
It consists briefly of a circular electro-magnet with poles con- 
secutively turned before the magnetic poles of a magnet and 
the currents collected in a plane perpendicular to the poles. 
Without entering into any more extended explanation of the 
invention than that already published, as above indicated, 
we have now to note the results obtained in electrotypy 
and the production of light through the agency of this ma- 
chine. M. Gramme states, in Les Mondes, that, at a rapidity 
of 275 turns, the instrament caused 8,101 grains of silver to 
be deposited in one hour, at 800 turns, 9,317 grains, and at 
825 turns, 10,895 grains in a similar period. This last speed 
was too great, producing a heating of the coils which, if it 
had been continued, would have injured the machine. 

A much larger apparatus was used for the production of 
light. Its hight was 4 feet and its weight about one tun. 
The wire rolled on the electro. magnets weighed 667 pounds 
and that of the three coils used, 195 pounds. With 300 re- 
volutions per minute, expending about 4 horse power, M. 
Gramme obtained a light equal to that of 900 carcel burners, 
a more intense artificial illumination than has ever hereto- 
fore been produced by electro-magnetic agency. The calori- 
fic effects at the same speed of 300 turns were remarkabie. 
A copper wire of 28 lines and one of iron of 52 lines in thick- 
ness, both 89 feet in length, were made red hot. The same 
iron wire in a length of 8 feet was completely melted. 





_ 





Biue Color of the Sky. 

M. Collas, of Paris, comments in Les Mondes of December 
12, on M. A. Lallemande’s paper on the blue color of the 
atmosphere, in which it was attributed to a change of re- 
frangibility due to a partial absorption of the chemical or 
ultra violet rays. In 1870 M. Collas, in an article in Les 
Mondes, attributed the blue color of the Lake of Geneva and 
other waters to the quantity of silex held in solution, which 
is brought down by the tributary streams from the strata 
through which they pass. Numerous observations since 
have induced him to believe that the blue color of all the 
water of the globe isdue to the same cause. The air every- 
where always contains more or less of moisture due to evap- 
oration from the water of the earth ; the water thus evapora- 
ted always contains a greater or less quantity of extremely 
fine insoluble particles. Silex, says M. Collas, is one of the 
most common insoluble substances in nature, and, through 
evaporation, performs the same function in the blue sky that 
he believes it does in the blue waters of the earth. He be- 
lieves his theory is confirmed by the intense blue of south- 
ern skies, where evaporation is so much greater than in 
the colder north. 





THE Berlin Geographical Society has opened subscriptions 
for the contemplated Congo expedition. Dr. Giissfield, the 
glacier explorer, who is to be the leader of the enterprise, 
has himself contributed nearly $5000,and there is every pros- 





pect that the full amount necessary will be forthcoming. 
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Facts for the Ladies.—Mrs. M. G. Phillips, Fort Ann, N. Y., has hada 
Wheeler & Wilson Lock-Stitch Machine since 1854, doing shirt work and 
family sewing, without repairs, and it is now in good working order. See 
the new Improvements and Woods’ Lock-Stitch Ripper. 


Recent American and Foreign Patents. 


Improved Automatic Fan. 

William Lawrence and Joseph Sanders, New Albany, Ind.—This invention 
has reference to 2 class of fans which are made to operate automatically 
by means of clockwork or similar motive power, and consists in the con- 
struction and arrangement of parts, whereby the fan 1s made portable so 
that it can be readily moved from place to place, and made adjustable by 
elevating or depressing so as to throw the current of air in any particular 
direction. 




















Improved Coal-breaking Machine. 

Rufus A. Wilder, Cressona, Penn.—This invention relates to a new ma- 
chine for breaking and assorting coal, and has for its object to obtain, as 
near as practicable, a clean fracture in breaking, and avoid thereby the pro- 
Mfic production of waste or coal dust. The invention consists in the con- 
Struction of a horizontal centrifugal machine whose rotary breaking plate 
has projecting teeth or cutters that reduce the coal while the same rests 
egainst stationary breaking plates. The rotary breaking plate is perforated 
to enable the reduced coal to pass throfigh its meshes upon a rotary disk, 
from which the larger pieces are by centrifugal force thrown into a chute, 
the smaller passing through a stationary raker, and then off the edges of the 
disk, and the smallest through the meshes of the disk, which is also perfo- 
rated. 


Machine for Making Plaited and Puffed Trimmings. 
Wellwood Murray, New York city.—This invention consists of a pair of 
intermittingly rotating rollers, either with or without puffing teeth or cogs, 
combined with a pair of folding blades or knives in such manner that a strip 
of cloth will be plaited on each border with a row of puffs between, the 
plates of each slide being reversed as to each other. 


Impreved Steam Pumping Engine. 

James H. McConnell, Harmar, Ohio.—This invention relates to new and 
useful improvements in steam pumping engines, and consists in the box 
valve having lugs and movable over the seat, combined with a valve having 
a neck, so that the main valve is actuated by steam admitted thereto by the 
action of slide valve, and so that, if the steam should fail to give the requi- 
site throw to main valve, that effect will be insured by the action of the neck 
upon lugs, and the grooves in the sides of the valve seat, and the orifices, 
through the same, for permitting any steam to escape in case the valve 
should leak so that it will not interfere with the proper working of the 
valve. 


Paste for Making Stereotype Molds. 

Samuel Crump, New York city.—This invention consists in mixing asbes- 
tos, in large or small proportions, with the paste which is used in making 
pap‘er mache stereotype molds. It is proposed to fill in the cavities in the 
back of the matrix, which have hitherto been partly filled with pasteboard 
in order to obtain the requisite stiffness, entirely with this paste, so that, 
with the pasting of the sheets together, the paper will be largely saturated 
with the paste, which, by virtue of the asbestos contained in it, renders the 
molds, to a certain extent, fireproof, so that a greater number of casts of the 
molten metal can be taken from one mold or matrix than can be taken from 
the ordinary molds. 


Improved Hand Weeder. 

Henry B. Sherwood, Westport, Conn.—The blade of the weeder is a thin 
and narrow steel plate, the side and end edges of which are beveled off upon 
their lower sides. The ends of the blade are slightly curved upward. This 
construction enables either end of the blade to be used as may be conve- 
nient for removing weeds growing between or close to the sides of the 
plants, and enables the weeder to be used for loosening the soil close to the 
plants without danger of cutting off or injuring said plants. Two shanks 
also serve to break up and loosen the soil when the blade is moved along 
laterally beneath its surface. 


Improved Pianoferte Hammer Head. 

John Shaudelle, Courtland, Ala.—This invention has for its object to ; ro- 
duce s pianoforte hammer head which shall present a thin and elastic sur- 
face to the string and retain its original elasticity after long and constant 
use ; and the invention consists in the construction of the hammer head of 
india rubber provided with ap opening near its tip or striking surface. The 
opening near the tip of the hammer head presenting a thin and elastic sur- 
face to the string, the hammer retains its original elasticity after long and 
constant use. The strings of the piano are saved from wear by reason of the 
perpetual softness of the hammer head. There is economy in both hammers 
and strings, as the latter are not worn out, and there is no necessity fors 
new hammer to develop a soft, gentle tone. See advertisement in another 


Improved Compound for Fish Baits. 

Samuel Adams Good , or., Ji town, Texas.—This invention consists 
of a compound of the following substances as a mixture to be applied to 
the ordinary bait for fish, or to the net, by which the bait is rendered more 
tempting to the fish, and they will be attracted into the net: Oil of anise, 
assafetida, cardamom seed, either golden, yellow, or black root, and buzzard 
meat, all except the latter being in equal parts, and the root and cardamom 
seed being powdered fine and mixed together in a vial, a small piece only of 
the buzzard meat (fresh) being put in; the whole being then shaken well 
together and allowed to stand about twenty-four hours, when it wil! be 
ready for use. The mixture should be shaken well each time before using. 
It is used by dropping a few drops on the ordinary bait after being applied 
to the hook; © in case of fishing with nets, it is dropped on the{net. If the 
mixture is to be preserved for any considerable length of time the buzzard 
meat may be omitted until the time of using, as it will not keep so well as 
the other ingredients. The scientific name of the black root, alluded to 
above, is Leptandra ; that of the golden or yellow root is Hydrastis Canaden- 
sis ; and the kind of buzzard used is the one known as the turkey buzzard. 


improved Chalk Holder for Billiards. 

Richard H. Thomas, of Kid's Grove, near Stoke-on-Trent, Eng., now resid- 
ing at Newport, Ky.—This invention consists of a hollow cylinder with a 
detachable cap at one end adapted to hold a cylinder of chalk and admit the 
end of the cue to be chalked by bearing the chalk against it and revolving | 
the holder by the fingers. The ca» is large enough to receive one end of 
the cylinder, which is somewhat reduced to fit snugly in it, and is fastened 
to the cylinder by a pin and spring, which also fasten the piece of chalk in 
the holder, the pin projecting through it into the chalk: The cap may also 
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Improved Compound for Care of Toothache. 
Francis J. Oswald, New York city.—This compound for the cure of tooth- 
ache consists of essence of bergamot, essence of citron, essence of lavender, 
essence of romaine, essence of neroli, mixed in alcohol. 


Improved Whiffletree and Trace. 

Robert R. R. Stewart, River Vale, Ind.—This invention has for its object 
to avoid injury to field plants by the projecting ends of singletrees or whif- 
fietrees of agricultural machines. The invention consists in so construct- 
ing the whiffietrees or singletrees that the traces when attached thereto 
will be flush with their ends. 

Improved Fruit Crate. 

Humphrey Humphreys and Eugene W. Humphreys, Salisbury, Md.—The 
object of this invention is to provide practical and economical means for 
transporting berries and other tender fruit in small boxes or baskets which 
are packed into crates. The invention consists in combining and construct- 
ing the parts of a crate so that the contents of the basket are kept cool by 
the air, which freely circulates through the open crate and around and over 
the baskets. 








Impreved Music Leaf Turner. 

George Robb, McDonald, Pa.—This invention relates to a new attachment 
to pianofortes, melodeons or organs, for turning over leaves of music by 
means of pedals, and without necessitating the use of the hands for that 
purpose. The invention im the arrang tand tion with 
each other of a series of vibrating arms by which the music is turned and 
held in any desired position. Thin reds connect with pedals, so that the 
player may, by means of said pedals, cause the vibrating frames or arms to 
be swung in either direction, thus ng full control over the music, 
which may be swung back and forward at pleasure. 

Improved Refrigerator. 

William M. Baker, Fortville, Ind.—This invention relates to a new con- 
struction of refrigerator or ice box, with the object of utilizing the coldness 
of the ice water in the preservation of the contents and in obtaining a draft 
of cooled air. The invention consists in a novel arrangement of air and 
water passages, which cause the air that enters the refrigerator to become 
cooled and remain dry, and the water to cool the air passages and sides of 
the refrigerator. 

Improved Band Tuck for Grain Binders. 

John Beall, Defiance, O.—This invention consists of a stick of wood or 
metal suitable for tucking the twist of the grain band under, suspended 
from the wrist by a strap, and from a thumb sack a little in advance of 
where it is suspended from the wrist in sucha manner that it will not inter- 
fere with the legitimate operations of the hand in forming, applying, and 
twisting the band, but will be ready at hand for grasping quickly to tuck 
the twist under and save the tucking of it by the fingers, which is very try- 
ing to them. The thumb sack is secured on the thumb by the wrist band of 
the tucker, which goes through the upper end of the sack for that purpose. 


Improved Thread Waxing Attachment for Sewing Machines. 

Clay E. Lewis, York, Pa.—The invention consists in a heater, arranged for 
heating the horn and waxing attachment. With an attachment of this char- 
acter the thread is only waxed as the work progresses, 80 that rone is lost 
by the wax becoming too hard by long standing, as is the case when large 
bobbins of waxed thread are prepared beforehand. 


Improved Fly Trap. 

This ingenious little device is the invention of Mr. Perry A. Burgers, 
of Butler, Mo., and is an improvement on the simple and well known 
method of fly catching, by covering a tambler 
with a piece of bread covered with molasses 
on its under side, and pierced with a hole in 
the middle. The present contrivance is a 
flanged disk of tin, wood or Other sulftabie 
material with a central hole and an interior 
recess undernesth filled with soft leather, felt 
or other absorbent substance. It is placed on 
a tumbler, the vessel being previously filled 
with soap suds. The absorbent is smeared 
with molasses. Attracted by the latter, the 
unsuspecting fly enters the central hole, but 
on reaching the object of his desire meets with 
destruction by tumbling off into the soap suds 
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below. The device is manifestly simple and consequently cheap, and is un- 


doubtedly efficient. Patented through the Scientific American Patent 
Agency, April 30,1872. For further particulars see advertising page 124. 


Improved Machine for Twisting Oakum. 

Lewis Howard and Charles Howard, Watkins, N.Y.—The inventien consists 
in combining a rotary tube, a spring fingered tube, guides and drawing rolls 
so as to twist and shape crude tow into ropes. By the use of this improve- 
ment the material is twisted with great rapidity and nicety, effecting also 
much saving in manual labor. 


Improved Cultivator. 

James Sherrill, Harrisburg, Oregon.—This invention has for its object to 
furnish an improved seed sower and cultivator. The wheels revoive 
upon the axles of the axle tree, to which the stationary frame is attached. 
The tongue is attached te the frame and may be placed at the center of 
said frame or toward one side, as may be desired, according to the number 
of horses to be used abreast. To the forward part or angle of a triangular 
frame, the draft clevis is attached. The frame ofa ber of par- 
allel bars of different lengths,connected by cross bars,and is so arranged that 
the carriage may be drawn from it. The plow beams are of different lengths, 
four longer and three shorter, arranged alternately. The forward ends of 
the plow beams are placed between the rear ends of the parallel bars of the 
frame, and are prevented from having any lateral play while allowing the 
rear parts of the said beams to have a free vertical movement. The seed 
box is attached to the frame directly over the axle. In the bottom of the 
seed box is formed a series of holes, which are arranged directly over the 
plow beams, so that the seed in falling may strike upon said beams and be 
thoroughly scattered. A shaft extends longitudinally through the seed box 
and revolves in bearings in the ends of the said box. Upon the projecting 
end of the shaft is placed a small gear wheel, which is connected with said 
shaft by a tongue and groove or other suitable means, so that it may carry 
the said shaft with it in its revolution, but may slide freely upon the said 
shaft to be thrown into and out of gear with a large gear wheel when de- 
sired. A rod passes through a keeper attached to the rear side of the seed 
box near itsend. The outer end of the rod is bent forward, and is forked to 
receive the gear wheel and serve as a clutch for moving the said gear wheel 
into and out of gear. The said gear whee! may be removed from the shaft 
when the dropping device is not required to be used. A sliding plate is 
placed upon the under side of the bottom of the seed box, and is 
slotted longitudinally beneath each discharge opening. By adjusting the 
said sliding plate the size of the discharge openings may be readily adjusted, 
according as less or more seed is required to be sown. The depth to which 
the plows enter the ground may also be limited by bars, and the forward 
ends of the pluw beams may be raised and lowered as may be desired. 


Improved Crimping and Fluting Machine. 

Robert Werner, Hoboken, N. J.—This invention relates toa new machine 
for producing a fluted and crimped fabric, substantially like that for which 
a design patent was granted on the 29th day of November, 1870, from « 
smooth and fiat woven fabric; and the invention consists, principally, in 
the application to fluting rollers of a detent or finger by which a portion of 
the fabric is held back, and thereby formed into V-shaped, but more or less 
irregular, lateral waves or crinkles, whereby the stated and desired effect is 
produced. This finger is made to bear against a platform over which the 
fabric is passed to the fiuting rollers, or directly against one of the rollers, 
as may be desired. The invention also consists in a new arrangement and 
connection, with said fluting rollers, of a device for holding the fluted 
fabric in contact with the same while the crinkled portion of the fabric is 
being elevated and puffed up by a projecting rib or stationary plate. 

Improved Caster for Furniture. 

Cevedra B. Sheldon, New York city.—This invention relates to the con- 
struction of casters for pianos, household furniture, and other purposes; 
and consists in a cup or block, which is enclosed by the shell of the caster, 
with an annular groove adapted to receive and confine a series of balls, 
whose function is to bear upon the main ball or roller and thus reduce fric- 








screw on the cylinder if preferred. 
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Impreved Billiard Register. 

Marion McKay, Topeka, Kansas.—This invention has for its object to pro- 
duce a double register, in which one side will not count game if the other 
side has won the game immediately preceding. The invention consists in 
so connecting the pawl by which the game counting arbor is turned witha 
movable bar, and in combining it with projecting pins on the point count- 
ing shaft and with a vibrating frame, so that whenever the point counting 
index on one side has completed a revolation the game counting paw!) on the 
other side will be thrown out of gear, not to operate at the end of the same 
game. Al! possible confusion ie thus prevented, and none but the winning 
games will be recorded. 

Improved Railway Snow Pilew. 

Samuel W. Hemenway, Lansing, lowa.—This invention consists of fan 
blowers with suction and discharge pipes, combined with the scraper sides, 
having holes toallow the snow to be conducted into the suction pipes, to 
be taken up by the air blasts and discharged over the side of the way, all in 
such manner that the snow may be taken from the front and discharged 
over the bank at the aide. 

Impreved Excavator. 

Samuel B. Alger, Oswego, N. Y.—This invention has for its object to fur- 
nish an improved excavator or self dumping cart, which shall be #0 con- 
structed as to raise the dirt and discharge it into the cart. The wheels are 
made with deep rims, to the inner sides of which are attached the buckets 
or elevators which receive or take up the dirt and discharge it into the box. 
The elevators are made with hinged bottoms which are held in place by 
springs, so that, should the elevatore strike a stone, the hinged backs may 
yleld and the elevator pass on without being broken. The box is made im 
the form of a hollow cylinder with a portion cut away, and is rigidly at- 
tached tothe axle. The buckets or excavators are made with open tnner 
sides and move close to the curved outer surface of the box until they pass 
above the open part of the said box, when the dirt fallsinto the box, Levers 
are so arranged upon the axle that,when the box is in position to receive the 
dirt, they may project forward along the outer side of the forward part of 
the arms of the draft bail,so that they may be secured In place, holding 
the box in position to receive the dirt. When the box is full, and the cart 
has been drawn to the place where the dirt is to be dumped, the locking 
pinsare removed. As the cart is started forward, the wheels in their revo- 
lution carry the levers and the box with them, dumping the dirt. When the 
wheels have made half a revolution, and the open side of the box is direct- 
ed downward, it is held inverted until the dirt has all passed out. The ping 
are then removed, when the weight of the box brings it and the levers back 
into their former position. 


Cenveyor and Separator for Ceal Breaking Machines. 

Rufus A. Wilder, Cressona, Pa.—This invention relates to a new machine 
for conveying coal from one breaking machine to another in reduciag it to 
different sizes, and for taking out any required size or sizes between the 
breakers while so conveying the coal; also, for distributing the different 
kinds of coal to the several chutes or pockets that hold it. The invention 
consists, principally, in the arrang t«elan dl rotary wire screen 
between two coal breaking machines, and in the combination, with said 
screen, of a notched or slotted separator, which will remove any desired 
grade from the coal that is being conveyed on the screen from one breaker 
to the other. 





Improved Hese Coupling. 

John T. Condon, New Orleans, La., and Frank Jeffers, Pawtucket, R. t.— 
The hose is received in a tube at one end and is compressed by a cut ring 
and band nut. The tion at the opp end is similar, but the tube 
is separate from the coupling and inserted in the hose, This tube is taper- 
ing, and the hose is compressed upon !t by means of the ring, which Is drawn 
up on to the hose by the band nut. This nut screws into the coupling and 
draws the ring by means of the shoulders on its inner surface. The inner 
surface of the ring is formed with projecting beads. The two parts are 
coupled together by means of a loose band made in two semicircles, con- 
nected and fastened together by tubular caps. On the tnner surface of this 
band is a projecting rib or flange. Longitudinal slots are made in the part 
of the coupling which cuts through the groove which receives therib. The 
rib itself has openings at two points to correspond with these slots. The 
parte of the coupling are merely clapped together, and the band is turned, 
When the openings in the rib correspond with the slots, the lugs enter, an= 
then the band is turned, which completes the operation. 





Improved Car Coupling. 

Charles Gallagher, Taunton, Mass.—This invention has for its object to 
furnish an improved car coupling which shal! be so constructed 48 to couple 
the cars automatically as they are ran together, and which may be un- 
coupled from the platform, top, or side of the cars; and it consists in the 
hooks, made with curved inner ends provided with coiled springs and cords 
or chains, and arranged to operate in conaection with the recessed bumper 
heads. 

Improved Sash Holder. 

John R. Adams, West Galway, assignor to himself and Frenk F. Carndaf,. 
Amsterdam, N. Y.—This invention is an improvement in the class of sash 
holders Consisting essentially of two cam faced levers acted on by an inter- 
mediately arranged spring. By suitable construction any attempt to raise 
the window sash from any position in which it may be will cause an upper 
wheel to be pressed against the casing with a pressure increasing with a 
force propertioned to the force applied to the window éash. In the same 
way any attempt to lower the window will cause a lower wheel to hug the 
casing. A spring holds both wheels in a position to operate if there is any 
attempt to move the sash. By pressing thamb pieces toward each other, 
the wheels will both be turned so as to present their shortest radias to- 
ward the casing, allowing the sast. to be moved up or down freely. 


Improved Boring Machize. 

James W. Shaw, Wenona, Mich.—This invention relates to a new machine 
for boring hoies in the ends of logs and other pieces of long timber, in or- 
der to make them up into rafts, which is done by stringing chains through 
them. The machine is secured upon two or more logs, which form a float 
and leave a space of about four feet in width between them, directly under 
theauger. At each end of the float is a curved iron rod which connects the 
logs, in order to keep them in place. The machine is placed in position and 
the floating logs to be bored are run under the machine, turned one quarter 
over, and secured thus by means of dogs, one of which is attached to the 
float, and the other, a double one, attached to the machine, directly in front 
of the auger, and driven into the end of the log to be bored. While the auger 
is being turned it is slowly fed down by turning segments or p bya 
crank handle. 


int 








NEW BOOKS AND PUBLICATIONS. 

TREATISE ON THE THEORY OF THE CONSTRUCTION OF 
BRIDGES AND Roors. By De Volson Wood, Professor of 
Mathematics and Mechanics in the Stevens Institute of 
Technology. Illustrated. New York: John Wiley & 
Son, Publishers, 15 Astor Place. 

This book ins the of the lectures delivered by Professor 
Wood, upon trussed bridges and roofs, before the senior class in the Uni 
versity of Michigan. The well known reputation of the author is a sufficient 
guarantee of the excellence of the work and its reliability as a text book 
upon the subject to which it is devoted. 

Messrs. Briees & BroTuer, seed dealers of R , N.Y., publish a very 
beautifully illustrated quarterly, the first number of which we have recently 
received. Besides a catalogue of sceds, plants, etc., furnished by the firm, 
the book contains several finely finished chromos of flowers, together with 
much useful information on horticultural subjects. The four issues for 
1878 are offered at the low price of % cents for all, or the work is sent free to 
parties ordering seeds to the value of §!.25. 
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9g 
Inventions Patented in England by Americans. 
[Compiled from the Commissioners of Patents’ Journal.) 
From January 11 to January 16, 1978, inclusive. 
ROLLING METALS, ETO.—C. H. Perkins, Providence, R. I. 
ScuooL Desk anp Szat.—A. H. Andrews, Chicago, Ul. 
SPINNING Macurnery.—J. W. Wattles, Mass. 








Stove Pregs, ELnows, ero.—A. G. Myers, New York city. 
VELOCIPEDE, ETC.—G. Avery, Ottawa, Il! 
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f Business and Lersonal. 


The Charge for Insertion under this head is $1 a Line. 





Business Aguny in Boston wanted, by an 
energetic men; references unquestionably first class; good 
social position ; extensive business acquaintance in N. E. 
States. Address “ King,” BP, O. Box 1268, Boston, Mass. 

Piano Forte Improvement—The Subscriber 
hae Just patented a new pianoforte hammer, which he 
believes to be the best invention of the kind ever in- 
vented. See notice of the invention im another column, 
Address, for rights, John Shaudelle, Courtiand, Ala. 

For Sale—One half or whole of Steam Saw 
Mill, # Horse Engine. Timber, $6 per M.; Seneca Lum- 
ber, to $% per M. Just put up in City. 1 
D. hit er, Charleston, 8. C. ’ » Apply 

Buy Gear’s Improved Balanced Jig Saw, 
Boston, Maas. , 

Five different sizes of Gatling Guns are now 
manufactured at Colt’s Armory, Hartford, Conn. The 
larger cizes have a range of over two miles. These arms 
are indispensable in modern warfare. 

Machinist Wanted—To erect work outside. 
To competent meu, tant work and good pay. Apply 
by letter to Watts, Campbell & Co., Newark, N. J. 


See advertisement of Brady & Logan, p. 124. 


Water Front, also Stores or Lots to Rent, 
Delancy 8t., E. River. Andrews Bro.,4i4 Water 8t., N.Y, 

Covering for Boilers and Pipes. The most 
economical and durable article in use. Took first prize 
at Americam Institute Fair. Van Tuy! Manufacturing 
Company,'%8 Water Street, New York. 

The Berryman Manuf. Co. make a apetielty 
of the economy and safety in working Steam Bollers. I. 
B. Davis & Co., Hartford, Conn. 

Indispensable to every Manufacturer and 
Machinists---Boston Journal of Commerce; send for a 
specimen copy. $3 per year. 

Carpenters—For Sale, a Sash Factory, run 
by water power, at a lumber landing, with a profitable 
run of trade. For particulars, address P. O. Box No, 2, 
Charlestown, Jefferson County, West Virginia. 

Buy Steam Engines and Boilers of Gear, 
Boston, Mass. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. See advertisement, 
Andrew's Putent, inside page. 

Needle and Clock Machinery of every de- 
scription of the most Improved Styles. Hendey Bro’s, 
Wolcottrille, Ct. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Wil‘iams, 118 to 120 Plymouth 8t., Brooklyn, N.Y. 

Hammer Dies and Heads, strong and dura- 
ble, cast to order by Pittsburgh Steel Casting Co. All 
work warranted. 

For2,4,6&8 H.P. Engines, address Twiss 
Bro., New Haven, Conn. 

Peck’s Patent Drop Press. Milo Peck & Co., 
New Haven, Conn. 

Diamond Carbon, of all sizes and shapes, fur- 
nished for pr‘lling rock,sawing stone, and turning emery 
wheels or other hard substances, also Glazier’s Dia- 
monds, vy John Dickinson, 64 Nassau St., New York. 

A Superior Printing Telegraph Instrument 
(the Selden Patent), for private and short iines—awarded 
the First Premium (« Silver Medal) at Cincinnati Expo- 
sition, 1872, for “ Best Telegraph Instrument for private 
use "—Is offered for sale by the Mercht’s M’f’g and Con- 
straction Co., 50 Broad St., New York. P. O. Box 6865. 

Iron Roofing. Scott & Co., Cincinnati, Ohio. 





Shafting and Pulleyss mpecialty. Small or- 
ders filled On as good terms as large. D. Frisble & Co., 


New Haven, Conn. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 4% Grand Street, New York. 

For Waiit’s Improved Turbine Water W heels, 
Improved Mulay, Gang, and Circular Saw Mills, Paper 
Engines, Rope Cutters, &c. &¢., address Marihew & Van 
Wormer, Successors to P. H. Wait, Sandy Hill, N. Y. 

Circular Saw Mills, with Lane’s Patent Sets; 
more than 1200 in operation. Send for descriptive pam- 
phiet and price list. Lane, Pitkin & Brock, Montpe- 
lier, Vermont. 

Machinists—Price List of small Tools free ; 
Gear Whetls for Modele, Price List free; Chucks and 
Drills, Price List free. Goodnow & Wightman, 23 Corn- 
hill, Boston, Mass. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 

English: Patent—The Proprietors of the 
“ Heald & Olseo Centrifugal Pump” (triumphant et the 
recent Fairs), having their hands full at home, will sell 
their Patent for Great Britain, just obtained. A great 
chance for business in England. Address Heald, Sisco & 
Co., Saldwinesville,N. Y. 

Read the article on “ The Machinists,” now 
being published in the Boston Journal of Commerce. 
Send for Specimen Copy. 

Amer‘can Boiler Powder, for certainty, safe- 
ty, and cheapness, “ The Standard anti-incrustant.” Am. 
8B. P. Co., Box 797, Pittsburgh, Pa. 

Scale in Boilers. I will Remove and prevent 
Seale in any Steam Boller, or make no charge. Send for 
cirenlar. Geo. W. Lord, Philadelphia, Pa. 

Gauges, for Locomotives, Steam, Vacuum, 
Afr, and Testing purposes—-Time and Automatic Record- 
ing Gauges--Engine Counters, Rate Gauges,and Test 
Pumps. All kinds fine brass work done by The 
Steam Gauge Company, J Liberty Street, New York, 

Boynton’s Lightning Saws. The genuine 
00 challenge. Wilt cut five times as fast as an ax. A 
six foot croes cut and buck saw, $6. E. M. Boynton, 90 
Beekman Street, New York, Sole Proprietor. 

Absolutely the best protection 
~—Babeock Extinguisher. F. W. Farwell, 
Broadway, New York. 

teel Castings “'To Pattern,” from ten Ibs. 
upward,can be forged and tempered. Address Collins 
& Co., No. 22 Water &., N. Y. 

The Berryman Steam Trap excels all others. 
The best is always the cheapest. Address 1. B. Davis & 
Co., Hartford, Conn. 

All Blacksmith Sho 
to upset bolts by hand. 
Manchester, 8. “1. 

Williamson’s Road Steamer and Steam Plow, 
with rubber Tires.Address D. D. Williamson, 82 Broad- 
way, N. Y., or Box 1809, 

For Steam Fire Engines address R. J. Gould, 
Newark, ¥.J. 


Brown's Coalyard Quarry & Contractors’ A: 
peratus for hoisting and conveying materia! by iron A. 4 
W.D. Andrews & BroAli Water st.N. Y, 

Always right side up—The Olmsted Oiler, 
enlarged and improved, Sold everywhere. 


inst Fire 
tary, 7 


Vise 


need a Holding 
. Abbe, 


or such address J. 


Scientific American, 





Bel as is Belting—Best Philadelphia 
Oak Tanned. C. W. Arny, 930i and 908 Cherry Street, 
adelphia, Pa. 

For Solid Wroughtisen Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 

The Berryman Heater and Regulator for 
Steam Bollers No one one Saas Boilers can aftord to 
be without them. I. B. Davis & Co. 


Bes ADneries 


1.—S. E. P. asks for simple directions for 
ga'vanizing cast iron. 

2.—T. G. 8. asks for a formula for prepar- 
ing unalterable sirup of iodide of tron. 


8.—H. M. H. asks how to make and apply a 
polish on articles made of manyanita wood. 


4.—T. C. M. asks how to gild on marble, so 
that occasional washings will not injure the gilding ? 


5.—F. 8.8. asks how to give tempered steel 
spectacle frames that beautiful even blue color, given to 
fine English steel spectacles. Should the frames be 
baked in a small furnace, and, if so,at what temperature? 


6.—S. F.S. asks: How can a barn be venti- 
lated so that it wil! not smell strong? Itis 22x40 feet 
on the floor, 10 feet to the upper floor, and 1734 feet from 
there to the peak of the roof. There are no buildings on 
three sides of it. I tried disinfecting it with chloride of 
lime, but it takes too much and does not have the de- 
sired effect. 


7.—E. F. asks fora recipe for a hair dye 
that is not permanent, that is, one which will disappear 
on the application of soap and water, ammonia, or some 
cheap chemical. 


8.—E. F. wants arule for rating or calcula- 
ting the horse power of steam boilers, and the pressure 
per square inch a boiler of any given dimensions and 
thickness of iron is expected to bear. 


9.—W.H. P. asks: In sawing off a board 
twenty-four ‘nches wide, which requires the greatest 
power, one saw that cut just 24 inches, or two saws that 
cut just 12 inches each, one above the other? The saws 
are to be of the same gage. 


10.—L. F. 8. asks: Why is it that some man- 
ufacturers of machinery and other goods, in the face of 
all competition, maintain such excessively high prices 
for their productions, preferring, as it seems, to sell per- 
haps a sixth or a quarter of what they might rather than 
to reduce their prices ? 


11—J. J.C. asks what material he should 
use fora double scull boat mede for speed and durabill- 
ty. Of what dimensions ought it to be? Is cloth made 
waterproof also airproof? If not, what should I use 
to make It atrproor 


12.—R. asks what is the cheapest and quick- 
est artificial process for seasoning timber for staves, etc. 
Of what material sb ould a kiln 14x30x6 feet be construct- 
ed? How should it be heated so as to give a temperature 
of 115° Fah.and to neason the staves in 4days? I do not 
want the smoke or j;parks to circulate among the staves. 


13.—J. F.P. asks: How can I work alumi- 
num bronze, so that it will be malleable and soft enough 
to roll or be drawn into wire? After repeated trials of 
melting together 1© perts aluminum and 90 parts rolled 
copper, I have failed; it pours and sticks to the crucible 
like pudding, and is as brittle as cast iron. 


14.—N. H. says: I would like to turn some 
large wooden bowls from 8 to 16 inches diameter, and 
some cheese molds about 6 inches high, and from 6 to 12 
inches diameter. What is the best wood for that pur- 
poee? Shalll work: it green ordry? If worked green, 
how shall I treat it to keep it from splitting? What is 
the best way to hold the pieces to the lathe mandrel) ? 
Is it profitable to turn a number of the cheese molds on 
one piece first, before hollowing them out? Are there 
tools that-will cut i this way several bowls out of one 
piece concentrically’, or does that not pay? Which are 
the best tools for cutting them out ? 


15.—A. H. says: At the back of my house 
is a brook, which fur many rods passes over a gravelly 
bed ; and in some seasons of the year it dries up. Dur- 
ing the night time and on very cloudy days, there may 
be quite a stream of water; but when the sun appears, 
the water disappears; and, again when the sun disap- 
pears,the water com.es again. There are several theories 
aboutit, but what are the facts or true cause? 2. A 
small cast iron common pump was 80 arranged that by 
elevating the piston. to its highest point it admitted air 
and allowed the water to settle down. The end of the 
handle, or lever, res ted on a board of the wellcurb. Un 
a very cold morning: the lever was found broken between 
its fulcrum and the piston rod, near the former, leavi g 
a piece of about a foot long and of some four or five 
pounds weight attached to the piston rod, but thrown 
entirely over it and hanging on the opposite side from 
that on which it would naturally have fallen. It is easy 
to understand how the pump coald have become frozen 
up,and how a sound bar of fron, one inch by one and one 
half inches, could be broken; but how that weight of 
iron could be raised and thrown over, is aquestion. The 
board of the curbc ould have nothing to do with it, and 
it does not seem possible tha: the ice and frost in the 
pump barrel could sffect it in that manner. The elastict- 
ty of the cast fron seems to have caused it; but will some 
one who can, kindly furnish a solution ? 





























R. A. R. asks us to inform him why the 
holding a daruing needle in the mouth while peeling 
onions will prevent the onions from affecting the eyes. 
Anewer: It won’t do it. 


J. E. G. sends two mineral specimens and 
asks what they are. Answer: The specimens are red 
jasper, a stone which takes a fine polish and is used in 
mosaic work, but is not counted among the “ precious” 
stones. 

M. B. sendsa men, which melts readily 
with little loss, and ft is suggested that it may be tin. 
Answer: It is a chloride of lead with a emall percentage 
of copper,a mineral of rare occurrence in the United 
States. 


T. H. C, asks: What are the ents 
aad proportions of Babbitt’s metal? Answer: To make 
Babbitt s metal, melt 4 Ibs. copper, add by degrees 12 Ibs. 





best tin, 8 Ibs. regulus of antimony and then 12 Ibs. more 
-tin. After the last four or five pounds of tin have 














been added, reduce the heat to a dull rea and then add 
he remainder of the tin. 


G. E. H. says: Please inform me of a pro- 
cess to take the impressions of tree and plant leaves, if 
possible in some chemical manner, to retain their color 
in the impression, which is to be preserved in book form 
for future reference. Answer: Impressions can be very 
neatly taken, in mary cases, by means of the impression 
paper which is sold by the stationers. In some instances, 
we have seen photography used to obtain permanent 
representations of leaves. We know no means by which 
colors can be either transferred or automatically repro- 
duced. 


E. N. says: I have heard it stated that one 
square foot of heating surface in a fire box of a boiler 
was equal to five square feet of flue or tube surface for 
steam purposes. What difference is generally allowed in 
practice ; and what difference, if any, is there between 
vertical and horizontal tubes for steam purposes? An- 
swer: The estimates of the power ef a steam boiler are 
usually based upon the total area of heating surface. 
As a rule, the best fire-tubular boilers have about 30 
square feet of heating surface to the square foot of 
grate, and water tube boilers are given nearly a propor- 
tion of 85 to 1. 


D. M. A. asks: What causes foaming in an 
engine boiler? Is it dangerous or apt to cause an ¢x- 
plosion of boiler? Dees steam ever descend under the 
water in a boiler and force the water up and then take 
its place? Answer: Foaming is caused by the genera- 
tion of steam more rapidly than it can disengage itself 
from the mass of water within which it is formed. It 
may give rise to inconvenience, and even danger, either 
by carrying water out of the boiler more rapidly than the 
feed pump can replace it, or by entering the steam cyl- 
inder of the engine and creating a liability to accident, 
when the piston strikea upon it, at the end of its stroke, by 
breaking crank pin, connecting rod or cylinder head. 
Steam does not get under the water but is sometimes so 
rapidly disengaged, at points on the heating surface 
under water, as to almost or quite displace the water. 


J. H. L. asks: Will you please inform me ()) 
by 


[FEBRUARY 22, 1873. 


Anewer: The statement of ourcorrespondent isinterest- 
ing and will probably afford a valuable piece of house- 
keeping information to our read We p that 
Professor Tyndall will be able to give us the information 
asked, when he reads the request in our columns. We 
should prefer to make an experimental! investigation of 
the subject before presenting our own opinion. 


* A. §. asks: How does a railway train turn 
a sharp curve, where the outer railis considerably longer 
than the inner, all the wheels being of the same diameter 
and keyed toaxle? And J.H.asks : How the outside whee) 
of a locomotive or car (on a curve) keeps pace with the in- 
side wheel, on account of the distance to travel being 
greater, both wheels being fast on the axle? Answers: 
With wheels of equal size and having cylindrical bearing 
surfaces, one or both must slipon the rail. The wheels of 
the cars on railroads are “ coned” to avoid this difficulty, 
their diarseter on the outer edge of their bearing or 
“tread” being less than that of the portion of the tread 
next the flange. In turning a curve, the wheels ride to- 
ward the outer rail,and thus, to some extent, if not 
wholly, this tendency to slip is prevented. 


R. D. and others who ask for information 
on the setting of slide valves and position of eccentrics 
are referred to pages 123, 234, 250 of volume X XVII. 


C. J. McC, asks for directions for dissolving 
horn, which he will find on page 91 of ourcurrent volume. 


J. J, O’F. asks: What would be the cost per 
spindle (say for 100spindles) for a)] the machinery (power 
pted 'y to manufacture cotton yarn out of 
lint cotton? Answer: From $8.50 to $10.50 per spindle 
according to quality and number of spindles, power and 
buildings not included. 

W. F.C. 8. asks: 1. Suppose a builder of 
engines has a contract to build an engine for a certain 
sized machine shop or manufactory; how does he ascer- 
tain the size of the engine that will do the work? Sup- 
pose there were 20 lathes, $ planers, 2 drills, a line of 
shafting, counter shafts, etc.: how is the number of 
horse power required to do the work found? What rule 
applies to all sized shops? 2. How is the device con- 
structed that produces the fast and slow motion on a 
d planer, slow while the tool is cutting and fast 











how much coal a large ocean steamship 
hours when under full steam; and (2) how much is usually 
consumed in a trip from Liverpool to New York and 
vice versa? %. Also state the total tunnage of an ocean 
steamer including fuel. 4. Also give me the tunnage of the 
Great Eastern, and what coal she consumes in 24 hours 
under full steam. 5. Is steam used all the time in making 
the trip, or is sail used part of the time alone, or are 
both steam and sail are used together? Answers: An 
ocean steamer frequently burns irom 75 to 100 tuns of 
coalin 24hours. There are vessels in the British Navy 
which, under full power, will burn about 300 tuns in 24 
hours. 2, Probably an average of 1000 tuns for the whole 
run. 3. From 2,500 to 3,500 tuns registered and up to 4,500 
tuns displacement. 4. The Great Eastern has a registered 
tunnage of 18 ©) and an actual displacement when down 
to her maximum draft, of 26,000 tuns. We are not cer- 
tain what amount of coal shenow uses. It was formerly 
not far from 15 tuns an hour. 5. We do not think that 
she Is ever under saflalone. * 


R. l.. asks: 1. Can you supply me with any 
information respecting the application of compressed 
air,as « motor for manufacturing purposes? In other 
words: Suppose [have a water power within haif or 
quarter of a mile of anavigable stream where I have saw 
logs that I desire to cut up, and that it is costly and in- 
convenient to take the logs from this stream to the 
waterfall, and the same to conduct the water to the logs; 
would it be pr ble or ical to use the power 
of the fall to compress air, and convey it by pipe to the 
river where my logs are? What is the best sort of pump 
or cylinder for compressing air,and what diameter of 
tube would be required, taking the relation of distance 
and horse power into account? What kind of engine 
would be needed? What amount of power would be lost 
by friction, in using the compressed air in Heu of the 
water? 2. Suppose my waterfall admits an overshot 
wheel of 24 feet diameter, will I gain pewer by putting 
up two wheels of 12 feet diameter each, one above the 
other, .nd usiag the water twice, than if I use the water 
only once on my M%feet wheel? Oragain, will two horses 
of equal strength draw a greater weight, by attaching 
each une to a wagon with wheels of only three feet in 
diameter, than one of these horses will if attached to a 
wagon that has wheels six feet in diameter? Answers: 
1. We shouid anticipate greater expense both in first 
cost and in maintenance by the plan proposed than by 
the adoption of the “ telo-dynamic” method of transmis- 
sion which our readers have seen described in the back 
numbers of the SCIENTIFIC AMERICAN. A light line of 
wire rope, travelling at high speed over pulleys of large 
diameter, will give a better effect, in such cases, than will 
any other means of transmission of power to great dis- 
tances. Find a well informed mechanical engineer and 
obtain plans of details from him. 2. We should use the 
larger wheel under such a fall, if we were compelled to 
use an overshot rather than a good turbine wheel. 8. 
The experiments of Mr. Joseph Coe, at Seaconnet, R. I., 
have shown a large gain by the use of wheels six feet 
diameter, approximating that indicated by the laws of 
friction, but not, we think, to the degree indicated by 
the question, to which we reply: The larger wheels are, 
necessarily, of themselves, so heavy as to make an im- 
portant addition to the resistance. Under theoretical! 
conditions of merely rolling friction, we should reply to 
this question in the negative. Wheels should always be 
as large as practicable. 


G. 8. N. asks: In using a light lubricating 
ot], made from petroleum, to remove the scale in steam 
boilers, would there be any danger of the gas, that 
would arise from the heated ofl, exploding? We have two 
tubular boilers in our mill, and they are badly incrusted 
with lime. We saw recommended in your paper the use 
of crude petroleum for removing scsle in boilers. We 
put in our boilers two gallons of lubricating ofl made 
from petroleum, and there was such a gas and smoke 
made from the burnt ofl that we were afraid the gas 
would ignite and explode the boilers. If there isnodan- 
ger, we would like to continue the use of the oll, for we 
think it is doing more good than all the anti-incrustants 
we have used before. Answer: No explosion can occur 
where the vapor is unmixed with the proper proportion 
of air or oxygen. There is no danger except from vapor 
escaping into the boiler or engine room, and we should 
presume that such escape would not be likely to occur 
to a hazardous extent. The boilers themselves are not 
in the slightest danger. 

J. L. B. asks: Why will not a glass fruit jar 
break if allowed to rest its bottom on a wet cloth w 
hot liquidsare pouredintothe jar? The wet cloth should 
be a few times folded, and the cloth may be wet with 
cold water. The fruit or liquids may be boiling hot; not 
one jar in fifty will break,and the operation does not seem 
to require care. This plan of putting up fruit in jars is 
now altogether practiced by those who know the fact, 
and it saves the trouble of heating the jars; and with 
even this precaution a larger percentage will be broken 
than by the other unexplained or phenomenal process. 


+4. 





while itis returning? 3. I have sven in books on philos- 
ophy that a bar, balanced at the middle point, would 
balance in any direction. I have not been able to do so 
on a pair of druggist’s scales. Why ‘ssucha thing stated 
when it cannot be practically demonstrated? Answers: 
1. There can be no general rule for determining power 
required to drfve machine shops. Tbe kinds of machin- 
ery and character of the work are so variable that it re- 
quires the exercise of experienced judgment in each 
case. An experienced engine builder should be able to 
tell at once, upon inspection, what power he must cal- 
culate for. 2. The simplest device fur the fast and slow 
motion of reciprocating tools is this, where A is the tool, 





carried by the piece B which is driven by the whee! C by 
means of the link DE. The center, C, is below the level 
of D. As the driving wheel turns, it throws the tool for 
ward at the proper cutting speed and draws it back more 
rapidly in proportion as the whee! C is larger and D E 
snorter .Another is that of elliptical gearing, but itis ex- 
pensive. 8.The proposition that abar balanced in the hor- 
izontal position will balance in any other is not true ex- 
cept when it is supported exactly at its center of gravity 

Bodies of any shape, supported at their centers of gravi- 
ty, will remain at rest in any position. Take a perfectly 
straight bar and draw a line through the middle of the 
two sides and either cut a notch up to the line or drive a 
pin through, so that the bar may be supported at the 
middle of the line, exactly; the bar will then be in equil- 
ibrium in any position. Scales are purposely made with 
the centers of gravity below the points of suspension, so 
that they may return to the horizontal when unloaded. 


W. A. G. says: Inthe packing room of a 
dry goods store, the goods coming from the salesroom 
are lowered by means of a Beekman rotary engine (800 
revolutions per minute) which is supplied with steam 
from a boiler distant 100 feet diagonally across the pack- 
ing room ; the steam pipe running immediately under 
the ceiling. This pipe seems to conduct the sound of the 
engine in such @ manner that the entry clerks cannot 
hear the caller off, on account of the noise. What coat- 
ing or covering will prevent the conducting and radia- 
tion of this sound in the packing room? Answer: The 
steam pipe should be covered to prevent loss of heat 
and consequent waste in using wet steam, as well as to 
prevent the annoyance referred to. Try making two or 
three joints in the length of the pipe, or at boiler and: 
engine, with flanges and thick gum packing. For small 
pipes, covering with felting and canvas is usual. 


E. 8. B. asks: 1. What are the relative 
merits of the locomotive and the horizontal stationary 
boilers? 2. What is the best plan for taking the sap 
from green wood so that it may be worked immediately ? 
Is it te be bolled or steamed, and how long would it take 
for a block fourinches square andtwelvecinlength? An ~- 
swers: 1. The locomotive form of boiler is compact, 
powerful, and, when properly proportioned to its werk, 
very economical. It is more costly than simpler forms 
of boiler and, in consequence of the difficulty of remoy- 
ing scale from its tubes, cannot be used when the feed 
water is liable to produce incrustation. The plain cyl-' 
inder boiler is of least first cost and easiest to free from 
scale, but is the Iéast economical in the use of fuel.’ 
Other forms of boiler, intermediate between these, usu- 
ally share their advantages and defects as they more or 
less resemble the one orthe other. Some of the “ sec- 
tional” boilers have special advantages over either of 
the above named, in addition to their greater safety. 2. 
Boil four hours, then dry slowly at a temperature not 
exceeding 200° Fahr. 


E. J. L. asks: Will you give me a rule for 
calculating the pressure on steam boilers, by the lever 
and weight? I have searched several works on the steam. 
engine, but have not found two rules alike for calculating 
the pressure on boilers. Answer: E.J.L. will find his 
question already answered in our reply to an earlier and 
similar request. 


A. 8. asks: 1. Where is the point of suspen- 
sion in the arms of a regulator? Is it the center of pin 
where the arms are suspended or where the line of the 
arms would cross in the center? 2. How can! find out 
the horse power of a boiler of a given size, say 14 feet 
long and 5 feet diameter? Answer: 1. The hightofreg 





ulator for use in estimating the time of revolution ts 
measured from the plane in which the balls are to revolve 
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up to the point where the arms, if extended, would 
cross the center line of the standard. 2. Measure the 
heating surface and divide by 25, and the result will give 
the number of cubic feet of water which any fairly de- 
signed and well set boiler should evaporate per hour. A 
good engine uses about half a cubic foot per horse power 
per hour. 


F. D. R. says that P. L., who asked for a 
good book on pyrotechny, will find Mortimer’s work on 


pyrotechny as good as any. 
aman to be sus- 


W...D. O. says: Sa 

pended from ates to ty dello distance of the 
earth. The attraction of gravitation draws him con- 
stantly'toward the earth’s center; he remains stationary 
and the earth revolyes beneath him once in twenty-four 
hours. This noon when Icome under him he asks me 
the time of day, and [say “ twelve o’clock, noon, Friday, 
January 2%4;” I pass along and he asks others the time of 
day, and they, being under the sun, of course say just the 
same. Where is the man to tell him ft is twelve o'clock 
on Saturday? Even suppose I was the first who told him 
it was noon Friday, ought I not to be the first to tell him 
it is noon Satufday? But five minutes before I come 
along, & man will tell him it is twelve, noon, Friday, and 
our stories will not agree, yet both tell the truth. An- 
swer: Possibly the pended individual might have an 
opinion of his own, and believe it to be Sunday all the 
time. We should advise our correspondent to wait until 
the case actually occurs before giving valuable time to 
so profitiess a discussion, which, however, may be 
promptly closed by reminding those who take part in it 
that our ideas of time are relative, having no absolute 
natural standard by which to fix the limits. 


F. E. D. asks: How can I find the different 
diameters of two cones in order to get the required 
speeds andan equal tension of belt? For instance, I have 

counter shaft making 1% revoiutions per minute, and 
want my machine to run 67, 100, and 133. The largest 
ze of the driving cone is to be 12 inches, and the dis- 
ance between centers of cones to be 7 feet. What will 
e the proper diameters to make the steps of the two 
cones to have the speeds mathematically correct and 
also to keep the belt equally tight on the different speeds. 
Answer: For crossed belts, vary the sizes uniformly so 
that the sum of the diameters of the several pairs on 
which the belt at any time runs shall be the same for 
each step. For open belts, the cones must be enlarged 
at the middle by an amount which can be determined 
thus: Draw the line A B,equal to the circumference of 
a circle whose diameter is the distance between the cen- 
ters of the two lines of shafting. Thea draw aline BC, 








perpendicuiar to A B,and also the lime A ©. From B 
dcaw B D, perpendicular to A C; and the distance D C 
measures the amount by which the middle pair must be 
enlarged in their radii. Those on either side the middle 
pair must be of proportionally increased radius. 


T. J. asks: Is there more than one kind of 
check valve in use? If so, how many? Answer: The 
plain check valve is so made as to rise and allow the 
water to pass through it in one direction, but closes at 
once when the current sets backward, preventing its re- 
turn. The screw check valve has a stem fitted with a 
screw and a handle, which, when lifted to the proper 
hight, allows the valve to act as acheck valve, but which 
may be screwed down, holding the valve in its seat. It 
then actsjas a stop valve. Different makers have dif- 
ferent styles of these two classes of valves. 


J. 8. L. says: Last winter I dug a well and 
putin an iron submerged pump, leaving, in tne stone 
that covers the well, ahele only large enough for the 
pipe to work in, say a 1} inch hole for a % pipe. From 
stx inches below the rock,I began laying the wall in 
water lime and continued it to the top; thisI did to keep 
out the worms. Last fall the water from this well got 
to smelling badly. Iremovedthe coveringstone. After 
pumping it dry, I made it as clean as I could, finding but 
one fish worm. 1 had frequently pumped them up 
pefore. Within a few days past it has got to smelling 
worse than before. What I want to ask is, whether the 
covering the well as tight as it is would make the water 
impure? Since I cleaned it out untila few days past, it 
has been very pure, with no sme)! whatever. About three 
rods from the well is a privy with a sink, but the stream 
-hat supplies the well comes from the opposite direction, 
that is, the opposite side of the well from the privy. 
Please tell me of something that will purify it. Answer: 
Free access of air may keep the water sweet, by causing 
the oxidation of impurities and thus preventing their 
decay from surcharging the water with unwholesome 
matter. If entirely closed at the top, the well would 
soon become unwholesome, if any organic matter were 
to find its way into it, by the putrefaction of such mat- 
ter, whether animal or vegetable. Thorough cleansing 
and a free use of its water, in order that none be allowed 
to remain long enough to become foul, are the best pre- 
ventives of trouble. We should feel very apprehensive 
in regard to using water from a well situated as is the 
6ne described. Typhoid fever and diseases of that na- 
ture are generally ascribed to the use of water or to the 
breathing of air contaminated with matter arising from 
animal excreta. 


-H..G. C. has two similar tanks, A and B, 





ranged thus. They are of equal capacity and connected 
by a pipe a having a cock as shown. In B is fitteda tube 
d, rising to the hight of a column of water which exerts 
the pressure of one atmosphere at its base, that is, some- 
what above 80 feet. B is filled with water which is 
forced out through b, by means of air pressure obtained 
by driving airinto A, the cock, a, beingopen. The ques- 
tion is “ How many volumes of air must be forced in?” 
Answer: A containing sir, and B being full of water, 
there is one volume already present, at a pressure of one 
atmosphere. To force the last portion of water from B, 
it will be necessary to have, at that moment, both ves- 
sels filled with air at two atmospheres pressure, measur- 
ing in each case from a perfect vacuum line. Thus there 
are now present four volumes, of which one was present 
orginally. Three have therefore been forced in. 


r’ and some other correspondents 


“ee 


have sent us repetitions of the stale question about the 
man going round a tree on which there is asquirrel. The 
subject was discussed in our paper some time ago, and 
we decline to renew it, 





G. P. says: I have a house which has been 
struck with tning once before I had rods put up, and 
taking the house as a center, it has strack within a radius 
of twenty rods, nine times or more within the last 
twenty years. The position does not seem to be pecu- 
Marly exposed. I have stated a fact, and believe science 
should find a satisfactory exp! . Anewer: Light- 
ning always takes a path, when passing between the 
cloud and the earth, which offers least resistance. In the 
case mentioned, the point struck may be somewhat 
higher than the surrounding localities, or its soil may be 
more moist, or the presence of subterranean springs or 
mineral veins may offer unusually good routes of trave! 
to the electricity. 


F. D. R. says that G. §., who asked for a ce- 
ment for lamp eys, can prepare it by beating com- 
mon plaster of Paris to 300° Fahr. 


D. P. D. says that W. & Co., who asked 
how te make a paste that will adhere to bright tin, should 
apply common flour paste in which about one table 
spoonful of brown sugar to a quart of paste is mixed. 


_J.8. says in answer to G. W. D., who asked 
af it would ¢ less power to draw a weight by a long 
rope than ashort one: I imagine that G. W. D. has not 
put the question properly te elicit the desired tnforma- 
tion. If a horse is hitched close to the load and his 
traces are low dc wn, he will draw a larger load than if 
he were farther off. It gives him mere traction and les- 
sens the friction, as he partly liftethe load. If his traces 
were hitched high up on the load he would lose his trac- 
tion and create more friction by pulling down, and would 
puil more if he were farther off. Your answer is, I be- 
lieve, correct in regard to the use of mechanical power 
in the manner described. 


J, G. TD, says that H. L. B., who asks how 
to remove paint, etc., should take caustic soda or con- 
centrated lye dampen or dissolve, and apply. 


A reader BAYS: In answer to the article “ A 
Novel Problem,” in your issue of February 8, 1873, I 
would say that the creeping of the raila was caused as 
follows: The centrifugal force of the end of the train 
nearer the scuth being greater than that of the northern 
end (caused by the revolution of the earth), the northern 
end of the train would act most on the track, which in a 
train meving socth would tend to draw the track after 
it, and in moving north to pull the track towards it ; and 
the revolution of the earth being from west to east ,the 
pressure of a train would be the greatest on the western 
rail, thereby exerting the greatest influence, as above, 
on that rail. 


A. H. says, in answer to C. H. B., who asked 
for a method of tinning cast iron: [ used to tin boxes by 
heating them, then using a flux of alcoho! or salt of am- 
monia, and tinning with a common soldering tool or a 
copper wire swab, with melted solder. They were cast 
fron boxes for steam engines and other purposes. 


A. F. C. says, in reply to H. W., who asked 
what caused the heating of his journals: Examine your 
journal, and you will find an uneven place which cuts 
the boxing and gives too much play. Try with a pair of 
calipers or a hole bored in a plank. : 

W.H. T.says: The answer to E. E.’s query, 
how to form a perfect cube in perspective, is not correct. 
It would be an excellent isometrical cube, but a very 
poor perspective cube, the horizontal parallel sides of 
which must tend to a point on the horizontal line, at a 
dictance from the center of view proportioned to the 
situation from which the cube is viewed ; while the par- 
allel sides of an isometrical cube, extended, would be 
parallel ad infinitum. 

F. D. R. says,in reply to G. W. H. who 
asked how to make “ Alaska seenery:” Dissolve 456 
grains of nitrate of lead in six fluid ounces of water; if 
the solution is turbid, filter it. Place the solution where 
it is intended that it shall remain, and drop into it 200 
grains of sal ammoniac, in long fibrous crystals. The re- 
sult is “ Alaska scenery.” 


J.G. D. replies io 8. J. H., who asked why 
a top does not fall When spinning, that the centrifuga) 
force overcomes the attraction of gravitation. 


E. D. says in reply to C. H. B,, who asked 
how to tin cast tron: A process for tinning common 
cast iron is one of the things that is yet to be found out. 
Any person having a process to tin gray iron and to give 
it a finish equal to what is known to the trade as C plate 
or even to give it a smooth coat of tin, would have too 
good a thing to let lie round loose. 


H. M. W. replies to J. B. B. who asks what 
composition will make cloth waterproof, without alter- 
ing its appearance : Into a half bucket of ‘soft water put 
half a pound of sugar of lead. Inanother half bucket of 
water, put half a pound alum. Stir till dissolved and 
then mix the two solutions together. Stir well, let stand 
till clear and pour of. Put the garments in the liquid for 
24 hours, take out and hang up to dry without wringing. 
Acetate of alumina is here the water-repelling salt. 


W. A. C. says, in reply to C., who asked 
how to case harden part of an object: Labor expended 
in case hardening the face of a hanumer would be thrown 
away. To harden the face of a steel hammer, I heat the 
face only at a slow red heat. Then I place it under a 
stream of water so that only the face will be wetted 
When the face is cool enough, I polish it a little, and the 
heat left in it will draw the temper to the required 
color. 


W.H. B. sends a mineral specimen, and 
asks what itis. Answer: The sample loooks like decom- 
posed mica schist, it is probably of no velue. 


J. R. asks for a process of separating lead 
from tin. Answer: If the lead and tin are in solution 
precipitate the former by sulphuric acid and the latter 
with sulphuretted hydrogen gas. In an alloy the lead 
will dissolve in nitrie acid, leaving the tin as an oxide. 


tt. 











COMMUNICATIONS RECEIVED. 

The Editor of the ScrENTIFIC AMERICAN 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects: 

On the Bursting of Cylindrical Boilers, By 
R. C. 

On Perpetual Motion. By B. 

On the Creeping Rail Problem. By J. 8. 

On the Ignition of Wood by Steam Pipes. 
By M. M. 

On Fires, their Prevention and Means of 
Saving Life. By W. M. B. 

On Central Forces. By T. We B. 

On the Occurrence of Fires from Superheat- 
ed Steam. By J.A, M, 
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(OFFICIAL. ] Lemon squeezor, ote., A. Bassford..... : 
Lock, sash, McGregor & Voll, (r)...... 
Index of Inventions Loon, 1s. Knowles...) 
Loom shuttle, F. and A. J. Blanding 
FOR WHICH Measvring wheel, T. BR. Way... ......660seeceesnecee 


Letters Patent of the United States 
WERE GRANTED FOR THE WEEK ENDING 
January 21, 1873, 


AND EACH BEARING THAT DATE. 
[Those marked (r) are reissued patents.) 





Bending sheet metal, J. Pearce.............-.++ oeee 
Billiard cushion, H. W. Collender (r) dc 
Blackboard, T. J. Thorp..........-+.««s+«++ 

Blind slat adjuster, W. B. Sloan 
Blind opener and regulator, A. Ball en 
Boller, farmer's, A. B. Nott. .........ccccensecesenes 
Boiler feeder, steam, J. H. Blessing................ 
Boller attachment, wash, H. Bickel.......... - 
Boller attachment, wash, R. A. McCauley... 
Boiler apparatus, steam, E. Moneuse....... 
Boot and shoe, lasting, R. C. Lambart........ 
Boot and shoe rivet, P. Weat................. od 
Bottle label, H. Frank. ............-scssssseessseesees 
Box, packing, L. A. Fullgraff...............000.0005 
Box, spool, J.C. Bohn.............. 
Brick, reversible curb, E. Linson.. 
Brotier, W. T. Howard (r).......... 
Brush, J. 8. White................ 
Brush handle, R. 8. Craig. .......... .......055 ee 
Buckle trace, D. Silva and Benjamin............... 
Buildings, construction of, W. J. Morden 
Can, oll dripping, L. R. Boyd 
Candy, medicated, 8. B. Colton.. see 
Car brake, W. H. M. Samger................0.0eseee00 
Car brake, railway, L. Stebbing..................0.+ 




























Pumps, operating ship's, §. R. Deverell, ........... 135, 
Car starter, J. J. WHO. ...4+0...00+-2000e Fump rivet pocket, W. H.-Birge...o....écee.scceees 131,970 
Car window spring, G. Cornwall Railway rail joint, J. M. Clem........6..ceceeseeees 185,082 
Cars, steam coupling for, McDuffey and Jaques... 135,187 | Rake, horse hay, H. W. Sabin (®).........cccceees0s 5,242 
Carbureter, H. 8. Maxim (9)...........00.0cceseceees 5,247 Rake, horse hay, H. W. Sabin (®)..\...........000.. 5,243 
Carbureting air, J. H. Van Houten................. 135,020 | Rake, horse hay, H. W. Sabin (6)........ccccccecees 5.26 
Carding machine, tube for, A. W.Skinner.......... 135,015 | Rake, horse hay, H. W. Sabin (r).................4. 5,245 
Carriage axle and axle box, R. A. Berryman....... 135,068 | Raker, etc., hay, F. Marion aud N. E. Wileon...... 184,997 
Chevron, F. 8. Johnston. ............cccccescscsecces 135,124 | Refrigerator, G. B. Rohrer.................... »»- 1°6,159 
Cigar pressing machine, etc., W. D. Brewer........ 185,090 | Roller, land, J. Woolridge..............<.ceees «+» 185,191 
Cigars, retainer for, W. D. Brewer................++ 135,081 | Rolling sheet metal, J. Evans................ -«. 185,102 
Cigarettes, making, H. Gerike..................++++ 135,110 | Sad and fluting fron, J. Hewitt................ e+ 185,116 
Cisterns, ete., valve for, L. Goudreau.............. 135,085 Sal] hank, J. G. Young, Jr . 185,065 
Clethes dryer, E. 8. French 135,107 | Sash holder, J. R. Watson 195,184 
Coin, P. B., ODP. .....55..5..005 185,006 | Saw, scroll, Doane and Dobson. . 135,099 
Coffin plate, G. B. Ransom, ................cseeeceees 135,135 | Saw gang, band, H. Siliman,....,.........0...c0000. 195,164 
Column, wrought iron, L.Herman.................. 134,937 | Saw straightener, J. S. Anderson.................. 135,059 
Cooler, milk, 8. Spencer... ............ccccccccceeenes 135,169 | Saw mill, circular, W. A. Campbell................. 134,976 
Cork cutting machine, T. 8. Disston.............. . 194,982 | Sawing machine, F. ©. G. Parr. ..................0.. 185,007 
Corn sheller case, A. Borneman...........<..0...00s 135,029 | Scraping and loading machine, D. Marrs -ee 198,042 
CE, Bs adh od 00's cdccdecdcdseses 135,097 | Screw propeller, N. A. Patterson............. -«» 195,149 
Corset steel, C. 8. Chaffee...... 135,07 | Seeder, hand, J. E. Garside. ..................e00000. 134,986 
ee ona 135,117 | Sewer inlets, grating for, H. W. Clapp . 184,978 
Cradle or crib, folding, M. McNamara . 135,138 | Sewing machtne, McLean and Bennor.............. 130,000 
Crank movement, H. ©. Bradford 195,078 | Sewing machine, boot, W. Duchemin.............. 135,082 
Culinary pot, Kidd and Melville (r)...... 5,446 | Sewing machine, boot, G. V. Sheffleld:............ 135,047 
Cultivator, C. Billups................see0. 135,07 | Sewing machine cover hook, J.C. Egly....... .... 135,100 
Cultivator, J. H. Pattee 135,148 | Sewing machine table cover, E. A. Jeffary........ 125,121 
Cultivator. Z. B. Sims...... 2... .6cccceneees 135,165 | Sewing machine tuck creaser, R. 8. Barnum....... 135,065 
Cultivator, rotary, J. W. Milroy.......... 135,002 | Sewing machine, bobbin for, G. Juengst.......... 135,125 
Cultivator, sugar cane. A. Troward................. 135,174 Sewing machine gatherer, A. Johnston. .. 195,122, 135 A238 
Curtain fixture, G. B. Cowles... .............0ceceses 134,980 | Sheep holder, 8. Tucker........ >. doom enoess beh biccda 135,175 
Cutlery, table, C. McDonald. ...........4...0.0.000!. 185,136 | Shoes, finishing heels for, R, Habler................ 135,038 o> 
Cutlery, metal coating for, J. Zimmer............. 135.028 | Sifter, four,L. 8. Nourse (r) 5,248 
Dam, self-acting, H. Werner............... - 195,028 | Slate, E. W. Roberts. .............. 135,158 
Damper regulator, B. Fitts.........i..... §iceWwsters 135,108 | Sleigh runner. C. Chenette.......................... 134,017 
Dental drill, automatic, M. I. Gallager.............. 135,109 Soda fountains, draft tube for, R. B. Robbins..... 135,010 
Desk, schoo), Coxand Fanning..................... 135,089 foldering tool, W.H. Wight.....................005 135,023 
Desk, school, C. H, Presbrey................seeee0++ 135,154 | Spindle boleter, C. F. Wilon..................000055 135,190 
Diamonds, setting black, T. W. Baxter............. 184,968 | Spindle step, ©. F. Wilson..........c...cesse00s ... 185,189 
Digger, potato, W. H. Wall............... 185,183 Spinning mule, self acting, A. Paul........... .»» 185,008 
Ditching machine, J.W. Hamphreys................ 134,891 | Spirits, etc., rectifying, C. W. Ackermann......... 136,087 
Door check, A. Hanna...................« 185,115 | Starching machine, L. Sternberger............ -.» 193,171 
Door fastening, barn, Wright and Roys. 195,027 | Stoner, cherry, D. EB. Warner...............<.ss0005 135,050 
Doors, gates, etc., spring for, R. Espey.. 195,192 | Stove grate, E. Lowitt...............0000. . 145,095, 185,006 
Dredge box, T. Smmith..............cceecescesneeeeenes 185048 | Stove pipe, W.H, Stephenson...................... 135,170 
Drill teeth, grain, J. D. Welsh 195,186 | Stove leg, J. Q. U. Searle..........c0-ccccceecceecces 135,012 
Earth closet, R. 8. Williams............ 185,026 Stove pipe damper, R. M. Breckenridge (r)...... . 5299 





Eaves trough hanger, J. P. Abbott 
Elevator, water, T. Fowlds, Jr... ..........sseeeeeee 
Elevator, etc., water, A. W. Cram 
Engine, hydro-steam, J. Widmer....... 
Engine condenser, steam, G. Wales 
Engine, traction, D. W. Kellogg. ..........+<.««+++. 





135,(24 
135,180 
135,128 






















Meats, curing and packing, I. Atkinson............ 134,968 
Medical compound, J. A. Carpenter................ t 
Medical compound, W. Tridder, (r).. 
Molding plane, A. 8. Robertson....... 
Mustache spoon, E. B. A. Mitcheson 





Music portfolio, J.C. Root... . 2... 6c. ccc ccececceeee 
Tiath, W. We THAR, ..< innceqectgnincannsds 
Nut locking device, J. Wetmore. .... 
Nuts and bolts, dressing, J. Kobler.. 
Oyster tongs, I. Smith... ............565 
Oyster packing can, L. R. Comstock. 
Packing for piston rods, etc., L. Katzonstein...... 
Paint compound, J. 8. Voaseller...........<....0005 
Paper, medicated, C. J. Eames........ 

Paper bag machine, M. Murphy 
Pavement, wood, J. Q, Felt........ 
Pen, writing, R. H. Ohinn........... 
Pen, writing, J. Holland............. 


Piano sounding board, T. Kater.................... 135,126 
Pips, steam blow, J.S. Andergon........... Spsedese 185,068 
Pitching barrels, etc., G. Meyer.................6.5. 105,189 
Planing machine cutter holder, W. Walkington... 135,182 
Plant protector, T. R. Timby.......... Boy ae Ss 195,178 


Planter, corn, 8, Dixson............. 


Planter, corn, 8.and H. Vannuys.. 
Poke, animal, C, Himmman...............c.sccccceeees 
Postage stamp affixer, E. B. 
Pulley, band, C. H. Perkins. .......... 
Pulley black, E. A. Barrett, .....4.......cccececeeeee 
Pamp, steam, W. Arthur, 
Pump, double scting, K. Nolan 






























135,056 | Strap, tug, M. Cadwell...............ccecccccuesceee 
185,104 | Sugar, treating, A. H. Seyferih s 
135,001 | Swing, parlor, B. Strassle.................c0sccceseee 


Table and bed, office, D. Walker...............ce00. 
Thill coupling, 8. J. Dibble............ . 
Threshold, weather, J. W. Kramer................. 














Engine valve gear, J. W. Hackworth.. 185,086 | Trap, animal, W.8. Lawrence.............. 

Excavator, F. W. Schultz................ 135,12 | Truck barrow, J. J. Richardson ‘ y 
Feeding screen, G.S. Cooper........... 135,085 | Tube welding machine, J, Sadler..............66.«. 135,100 
Fence, tron, J. B. Wickersham.......... 135,188 Tuck creaser, 8. P. Babcock . 184,966 
Fence, self locking rail, A. Bagiey..... 134,967 | Tack creaser, W. Carpenter 125,078 
File, paper, EB. Motz, ,......0...scsccevsecreccnsvoeess 195,144 | Turn table, J. Fright, ..........seseceseeeerereeeees 185,101 
File holder, newspaper, W. Bright.................. 184,914 | Valve, check, H. W. Burress................csccenee 185,075 
Files, machine for cutting, C. Vogel. 195,179 | Vault light, T. Hyatt..................00- 196,120 
Fireproof paper, R. U. Piper......... 185,158 | Vehicle wheel, D. Argenbright 135,060 
Fireproof compound, R. U. Piper.... 185,152 | Vehicle wheel, J. C. Hurley............s.seeceeeeees 135,119 
Fish bait P d, 8. A. Good Velocipede, J. E.Hoffmire. ........6...cccccsesceevee 134,989 
Forging trows, die for, C. Konold Wagon body, H. A. Lutigons................0.s0.008 134,996 
Fruit box, E. P. Bothwell.........-....+++. Washer for nut fastenings, H. P. Hood............ 134,990 
Furnace, hot air, D. B. Montague......... -...-+-.- Washing machine, dish, J. Usher................. 135,176 
Furnace, steam boiler, C. H. Fox............ 185,105, 185,106 | Waxed ends, preparihg, W. May........... . 134,908 
Gage, recording steam, D. P. Davis (r)............. 5,252 | well packing, J. H. Luther....... Cae > one Teed daad 184,995 
Gas, purifying carbonic acid, A. P. Meylert........ 195,001 | wet) bering machine, J. A. Kitig.”.................+ 195,129 
Gasometer or gas holder, J. C. Tiffany........,.... 195,172 | well tube, point for driven, W. P. Smith.......... 135,016 
Genevator, steam, J. 8. Baldwin.............ss.006- 195,062 | windlass, O. Reeder.........0.:s0seseeeeeeeseeserens 135,009 
Graining or imitating wood, J. Johnston.......... 195,088 | wrench, E.A. COoOper.....cc..--+-.ssesveverceecees 185,084 
Harrow, J. N. Wamsley............00-seceseeceeeveee 135,022 Yarn, machine for sizing, 1. Abbott............... 194,964 
Harvester, J. F. Seiberling. .............+sseeeeeeeee 135,018 a 

Harvester, J. P. M@nmy.........+-cssccesveccesreeece 185,041 : ‘ , 7 rYrn~ 9 
Harvesters, binder’s table for, J. H. Smith......... 185,168 APPLICATIONS FOR EXTENSIONS. 
Hat et 7 nf . Good Srvebiivedeies 185,112 Applications have becn duly Med, aud are now pending 
Hat bodies, stretching, R. Eickemeyer............. 125,088 for the extension of the following Letters Patent. Hear- 


Heater, feed water, G. Wales 
Heater, water, A. Marriott............ 
Heels, turning wooden, R. Hubler............-..... 





Horse collars, etc., lining for, D. Curtis, (r)........ 
Horses, detaching, T. Y. Vancleave................ 
Horseshoe calk, T. M. Clarke.............000+« eve 
Horseshoe nail machine, J. Mills............. 
Horseshoe nails, finishing, H. A. Wills, (r)... 











Hydrocarbons, burning, E. F. Rogers..*..... 

Hygienic basin and bath, E. 0. Murden...... tac 

Inking pad, J. A. Miles,. ..........---0ceesseees scenes 
Jewelry bases, manufacture of, 8. Cottle.. .185,087, 135,088 
Joint coupling, universal, H. B. Whitehead........ 

Key check, J. J. DeBarry....... Sddbstosorccces ott 

Kiln, lime, F. W. Raeder,...............00s000- wtpoets 185,045 
Knife rest, butter, B. D. Reed................-.eeeee 
Lamps, safety apparatus for, C. J. Brown........ 

Lap board, S. Mahan. .........-...seceeesesesseene ++» 195,00 
Lasting machine, C. W. Glidden............... coves 195.11 
Latch, knob, E. Parker........ Somecebnene>casanmnay +» 1g 
Lathe, meta] turning, E, F. and G. A, Barnes...... 185,004 








ings upon the respective applications aru appointed for 
the days hereinafter mentioned: 
22,528.—Wnerne.—J.C-Cooke. April 9. 
23,770.—CoLLars anv Currs.—W. E. Lockwood. April 9. 
23,7%5.—Pump Box.--F. and J. Stock. April 9. 
26,810.—Timz ReevLaton.—R. 8.Mershon. Aprtfl 9. 
26,882.—Roorine CemENT,—N,.A.Dyar. April 9. 
23,970.—Srovz.--J.G. Widmann. April 23. 
24,046.—Roti.ine Macuine.—f. H. Murphy. April 20. 


EXTENSIONS GRANTED. - 
22,742.—Bep Borrom.—B. F. 8. Monroe. 
22,758.—Mawy BaARRELED Figs Anu.—C. Sharps. 
22,787.—STove.—P. Dodge. 
22,792. —MANUFAGTURING WoopEn Trovens.—S.T.Field 
2341.—SappLtze Trez.—S. KE. Tompkins et al. 
22,802.—MILL FoR GRINDING CANE, BTC.—I. A. Hedges, 


DESIGNS PATENTED. 
6342.—Woop Trrz.—J. F. Blackman, Brocklyn, 'N. Y. 
6,343 to 6,347.—O1n CLoras. —J. Hutchison, Newark,N.J 
6,348.—Lamp Post.—P. 8. Jackson, New York city. 
6,349 & 6,390.—Orm Cloru.—H. Kagy, Philadelphia, Pa. 

%1.—Parvtixve TrPz.-R. Smith, Philadelphis, Pa. 
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6,302 & 6,353.--Cagnperts.--B. Crabtree, Jr., Philadelphia. 
6334.—Canrets.—J. Dornar, Philadelphia, Pa. 
6,355 & 6,356.—Canprts.—A. Heald, Philade)phia, Pa. 
6,391.—Canpets.—W. J. Hogg, Philadelphia, Pa. 
6,338.—Canpers.—H. 8. Kerr, Philadelphia, >’a 
6359.—Paintive Trrz.—aA. Little, New York city. 
6,200.—CarnretTs.—J. Poweli, Kidderminster, England. 
6361.—Caxrets.—C. Righter, Philadelphia, Pa. 
6282.—Hindzes.—J. B. Whitney, New York city. 
6268 & 6.364.—Kyons.—J. B. Whitaey, New York city. 
6,265.—Escwrcurons.—J. B. Whitney, New York city. 
5,866, & 6,367.—Sopa ApraRatTus.—G. F. Meacham, New- 
ton, Mass. 


TRADE MARKS REGISTERED. 
1,108.—Sevres, ero.—S. H. Daddow, St. Clair, Pa. 
1,101.—Umpretias.—Dawes & Fanning, New York city. 
1,1065.—Crears.—F. De Bary & Co., New York city. 





1,10¢.—Patmnrive Paess.—J. C. Tripp, Fairhaven, Mass. 
‘SCHEDULE OF PATENT FEES: 
Ci Gi GIR once sciie hives cecenccuveponnovwubineed $10 
Cae heh TOT ois wk ocean dabscenocsceiocsepe: ‘sed $25 
(n Gling cach application fora Patent (17 years)...815 
On fssuing each original Patent...............s.sse0++- 320 
Ou appeal to Examiners-in-Chief..............0s000« . $10 
On appeal te Commissioner of Patents.............- $20 
On application for Retssuc..................seeeseeeeees $30 


On application for Extension of Patent............... 
On granting the Extension. ....-.......seseeceecereceee 
On filing a Disclaimer. .............-seceeeeserceeeees 
On an application for Design (354 years) 
On an application for Design (7 years) 

On an ee for — (14 years).. 








VALUE OF PATENTS 


And How to Obtain Them. 
Practical Hints to Inventors 


ROBABLY 20 investment of a small sum 
of money brings a greater return than the 
, expense incurred in obtaining a patent even 
f when the anvention is butasmallone. Large 
inventions are found to pay correspondingly 
well. The names of Blanchard, Morse, Bige- 
low, Colt, Ericsson, Howe, McCormick, Hoe 
and others, who have amassed immense for- 
tunes from their inventions, are well known. 
And there are thousands of others who have 
realized large sums from their patents. 

More than Furry THovsanp inventors have availed 
themselves of the services of Muxw & Co. during the 
TWENTY-SIX years they have eeted as solicitors and 
Publishers of the SCLENTIFIC AMERICAN. They stand at 
the head in this clase of business ; and their large corps 
of assistants, mostly selected from the ranks of the 
Patent Office: men capable of rendering the best service 
to the inventor, from the eaperience practically obtained 
while examiners in the Patent Office: enables Munn & 
Co. to do everything appertaining to patents BETTER 
and cugaPex than any other reliable agency. 








—— 


HOWTO 4 va re 
OBTAIN aren 


ry letter, describing some invention which comes to this 
office. A positive answer can only be had by presenting 
a complete application for a patent to the Commissioner 
of Patents. An application consists of a Model, Draw- 
ings, Petition, Oath, and full Specification. Various 
official rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are 
generally without success. After great perplexity and 
Gelay, he is usually glad to seek the aid of persons expe- 
rienced in patent business, and have all the work done 
over again. The best plan is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, he inventor may safely confide his ideas vo them ; 
they will advise whether the tmprovement is probably 
patentable, and will give him all the directions needful 
to procect his rigats. 


Miow Can I Best Secure My Invention? 
This ie an inquiry which one inventor naturally asks 
another, who has had some experience in obtaining pat- 
ents. His answer generally is as follows, and correct: 
Construct a neat model, not over a foot in any dimen- 
sion—sn,:-Uer if possible—and send by express, prepaid, 
addreseed to Mowx & Co., 87 Park Row, together with a 
description of its operation and merits. On receipt 
thereof, they will examine the invention carefully, and 


advise sou as to its patentability, free of charge. Or, if | en 


you have not time, or the mears at hand, to construct a 
model, mnake as good a pen and ink sketch of the im- 
provement as possible and send by mai]. An answer as 
to the prospect of a patent will be received, usually, by 
return of mafl. It is sometimes best to have a search 
made st the Patent Office; such s measure often saves 
the cost of an application for a patent. 


Reissues, 


A reissue is granted to the origina! patentee, his heirs, 
or the assignees of the entire interest, when, by reason 
of an tnvufficient or defective specification, the original 
patent fe invalid, provided the error has arisen from in- 
advertence, accident, or mistake, without any fraudu- 
lont or deceptive tutention. 

A patentee may, at his option, have in his remsue a 
separate patent foreach distinct part of the invention 
comprehended in his original application by paying the 
required fee in cach case,and complying with the other 
requirements of the law, as in original applications. 
Address Muny & Co., 37 Park Row, New York, for fall 
particulsrs. 

To Make an Application for a Patent. 

The applicant for a patent should furnish a model of 
his invention if susceptible of one, although sometimes 
it may be dispensed with ; or, if the invention be a chem- 
ieal production, he must furnish samples of the ingredi- 
ents of which bis composition consists. These should 

securely packed, the inventor's name marked on them, 
and sent by express, prepaid. Small models, from a dis- 
tance, van often be sent cheaper by mail. The safest 
way to remit money is bya draft, or postal order, on 
New York, payable to the orderof Munn & Co. Persons 
who live in remote parts of the country can usually pur- 
chase drafte from their merchants on their New York 
correspondents. 

Design Patents, 

Foreign designers and manufacturers, who send goods 

to this couptry, may secure patents bere upon their new 








patterns, and thus prevent others from fabricating or 
selling the same goods in this market. 

A patentfora design may be granted to any person, 
whether citizen or alien, for any new and original design 
for a manufacture, bust,statue, alto relievo, or bas reliet 
any new and original design for the printing of woolen, 
silk, cotton, or other fabrics,any new and original im- 
preasion, ornament, pattern, print, or picture, to be 
printed, painted, cast, or otherwise placed on or worked 
into any article of manufacture. 

Design patents are equally as important to citizens as 
to foreigners. For full particulars send for pamphlet to 
Munn & Co., 87 Park Row, New York. 


Rejected Cases. 

Rejected cases, or defective papers, remodeled for 
parties who have made applications for themselves, or 
through otheragents. Terms moderate. Address MoNN 
& Co., stating particulars. 

Canadian Patents. 


On the first of September, 1872, the new patent law of 
Canada went into force, and patents are now granted to 
citizens of the United States on the same favorable terms 
as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applicant 
mnst furnish a model, specification and duplicate draw- 
ings, substantially the same as in applying for an Ameri- 
can patent. 

The patent may be taken out either for five years (gov- 
ernment fee $20), or for ten years (government fee $40) 
or for fifteen yeare (government fee $60). The five and 
ten year patents may be extended to the term of fifteen 
years. The formalities for extension are simple and not 
expensive. 

American inventions, even if already patented in this 
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country, can be patented in Canada provided the Ameri- 
can patent is not more than one year old. 

All persons who desire to take out patents in Canada 
are requested to communicate with Munn & Co., 37 Park 
Row, New York, who will give prompt attention to the 
business and furnish full instruction. 


Foreign Patents, 


The population of Great Britain is $1,000,000; of France, 
87,000,000; Belgium, 5,000,000; Austria, 36,000,000; Prussia, 
40,000,000,and Russia, 70,00,000. Patents may be secured by 
American citizens in all of these countries. Now is the 
time, when business is dull at home, to take advantage of 
these immense foreign fields. Mechanical improvements 
of all kinds are always in demand in Europe. There will 
never be a better time than the present to take patents 
abroad. We have reliable b tions with the 
principal capitals of Europe. A large share of all the 
patents secured in foreign countries by Americans are 
obtained through our Agency. Address MunN & Co., 37 
Park Row, New York. Circulars with full information 
on foreign patents, furnished free. 

Address 





MUNN & ©O., 
PUBLISHERS SCIENTIFIC AMERICAN, 


37 Park Row, New York. 
OFFICE ‘IN WASHINGTON—Corner F and 7th 
streets, opposite Patent Office. 
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RATES OF ADVERTISING. 


Back Page « - - = « = = $1.00a line. 

Inside Page - - - = = = ‘V5centsa line. 
Engravings may head advertisements at ‘he same rate per 
line, by measurement, as the letter-press. 


E. P. BAUGH’S 


PATENT SECTIONAL MILLS, 








For Grin w Bonen Ores, Feed, Pho. 
phate Rock, t- and al nt gue tau nf Substances. 
Filiedelphia, Pa, 

ANTED—Responsible Agentsin Buffalo, 

Ch t and Boston, for Mullen’s Patent Feed 


hicago 
Water Heater, the simplest and most durable ever in- 
vented, patented ~~ bing One hundred of them in 
use. Send for Circular. M. MULLEN, 87 Dey St., N.Y. 


SE in another column advertisement about, 
Iowa and Nebraska Lands. 
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ERIE RAILWAY COMPANY. 


\! VICE-PRESIDENT’S OFFICE, 
Peer New York, January 9, 1873. r 
To Bripesr BUILD 
The 


Railwa 7 Com ny propose, as they renew the 
pikeenoe their Road, ym betitu To iron for wood. The 
have + Ld number of bridges in spans varying from 


Withs a view to Gotermining the best plan to adopt, 
= invite you to m a proposal, based upon plans 
specifications, to a “tarnished by ou for ridges of 
various 8 spans from 20 feet upward, with your price for 
the same 

Let your price be predicated upon the fixed price of 
iron and steel, to be varied as those materials may ad- 


line in price. 
exten FO ure ac, A. 8. DIVEN, V‘ce-President. 


GENUINE CHESTER EMERY. 


AMES. 
EMERY 
CLOTH. 


3 PAPER. 
BEST QUALITY. 


LOWEST PRICES. 
E. V. HAUGHWOUT & CO., 
25 Park Place, NEW YORK. 
EW AND VALUABLE SAW MILL 
TOOLS, for fitting Saws. -Patents for Sale. Man- 
tured by G. A. PR OTT, Sandy Hill, N. Y. 
7 AY’S EPILEPTIC REMEDY.—CurE 
GUARANTEED, if directions are followed. Ges. 
#5; pints, $2.50. Address C. WAY & CO., Portland, Me. 
MERICAN ROLLED NUT & TUBE CO., 
Richmond, Va. Nuts from X in. to 8 ja. hollow 
sae earned Uabar perenne ee sy 
biters tad Se Send for wea WM. E. TANNER, Pres 


O THE WORKING CLASS, male or fe- 





EMERY 














male, $60 a week teed. Respectable employ- 
ment at Dome, ¢ day or evening ; no cspital required ; full 
wuctions to si tart with, 


sent mail. A ith 6 cent return ei 
M. YOUNG & CO., 16 Courtlandt Street, New York. 











wen ent lo any Sportsman on 
CIRCULAR PARKERBRO? 


Tee SPECIMEN COPIES of the AMER- 

Ican STOCK JOURNAL, Handsomely Illustratec wiih 

sreving? of a-% Cattle Sheep, Swine. Lie oe 
y hree Kay f New 


b- SENT Ez to an ‘one send neo Ste Stamps for Port. 
Address N, P. BOYER & CO. Parkesburg, P 


‘a. 
OYNE’S RAILWAY OFFICIALS’ 


EST-MERIOEN 
CONN. 
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Dogs, 





AN- 
NUAL FOR =e, goatee a full discussion, pro and 
con, of the Narro uestion; Articles on the 





RIALS, in sets or angles with books of instruction, | Stren th of Bofler ene. fier Explosions Coal Burn- 
manufactured and sold b y MAS L, Mapufactur- Pe, Co mpressed Air Engi eines i Forms 0: f Tall flway od 
ing Electrician, 19 Bromfield Brest Posten, lass. Illus- | Axles; Liquid Fuel; 1; Light Bo ling St gk: Locomotive 
trated eatalogue sent free on application Proportion ; A Le a eeet t pm od y by Gpntract 

rmany ; on the s0-ca 
ARE CHANCE ror MANUFACTURERS, | Iron; Patent Lunacy; Railway Axles: Raftroads and the 
cultural Implement and | Handle Facto: State; Rolling Stoc ‘Maintenance, and the Weight of 

Ry of Halen Marion County, Ill, om Ohio and Miss. see Rails, Sent post paid for $1. A. N. KELLOGG & CO., 

@ inion Bat < St. Leute, Mes ; locatio: od, in 2 Broadway, New York. , 
agricultural an bered 
Machinery new; Buildin » fox00 ft., 2 stories; WE made the First. 
Room, 26x60; 5 of Engi ne, J tin. in: stroke. Te To on CHUCKS ¥ pa all Improvements. 
caterpriaing wit ould take hold of Itimore, Ma. We make the heapest. 





Purchasers of Saw Mills 


p dey = that we have commenced ute in the U. 8. 


aise: a | Sees Goel 


of patente gran 
ublic is cau eile” 
al weapeinttened sok ve named. aes 
ties, or any other, in olation as we 
ogecute sere gta to ae full fall exten ae e law, and 
wes for! the use of coune. 2 
Levavy) ser improvements in head-blocks 
rally, eet devices, tapering dovions 
frictional set Sct works sgn te cap sen 
of Tanah pet patents nts furnished upon rey request. _— 
4 PITEIN & % paocx, 
Montpelier, Vermont. 





INVENTORS 


Who have failed in their efforts to dispose of br riginte 

(whether patented = per) ve ae! f° ell to consul us, 

eiter personally or b: 7 moll, tree charge. ~ pina 

ble inventions are iyi dormant, for want of roper 
ew that m realize a fortune for igh prope 

ers, laced in ae: oe he brought to hag attention 





ATTERN & Bpannive “Larrrene— SHARP, 
Fiat “ tery ut SBS stock. PA 
ye, fora A CIAL 8TO 


Daten —~] Fulton St., New York. 


Boilers £ i Pipes covered |}; 


with “AS 
fet Frm metre a Bt saves 2% per cent in 


aberies Felting Co. 








ra Ktta81: 318, 320, 392) rant Be. N.Y. 
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SCIENCE RECORD 


FOR 


1873. 


A Compendium of the Scientific Progress and Discove 
ries of the Preceding Year. Tilustrated with Steel 
Plate and — . 0 pages, 
vo. ice, $2. 


rT NEW aD SPLENDID BOOK will 
be published about Spay 18738. Pe contents will 
embrace the most Interesting iscoveries in 
the various Arts and Sclennent that have Saale durin, 
the preceding year, exhibiting in one view the Generel 
Progress of the World in the following Departments: 
1—CPEMISTRY AND METALLURGY.— am ny — 
accounts of all the chief Chemical Discoveries, Im- 
yvomente, and Processes gg in the Tahoe 


dustrial Arts, with engra Impro 
the Processes of of Worki and the flown Cay ag Steel, read, Copper, 
lescrt] one of New Alloys 


Embrac- 
hy and Tele- 
alvanic Bat- 





nes, Ne 

e Arts—with Boers 

4.—TECH Y. “Em New iw apd Ue Useful Inven- 
tions tad Discoveries rela’ ARTS; Im. 
provements in Fpotosrephy ting. pom Imple- 


ng ‘to Textile Industry, Weav- 
lust , and the verjous branches of 

fustrial h accounts of New Industrial 
Products, Pn] Vegetable, and Mineral—with en- 


s—for ¥ anp & HORTICULTURE.—Descriptions 0; 
New Plants, T: Shrubs and | lowers, introd 
teres preceding year, with New, Useful and In- 
teres Ds Facts in relation to Cultivation, Propaga 
on, etc.—wit! > qnarevings. 
LTURE.—New and Useful Information in 


Agriculture, with Notices of New 
New Plants, Products 
etc. Tmprovea. 


Manures, Information concerning  Bomestic Animas, 
7—-RURAL AND’ Peay Rotel ne Ponies Bat 


e tat 
est Information concern 
ook Heat Fr 
7 a? 





6.—AGhicuL 
the Lg A = 





provemen 
niture, 
aapes . —' uable ena : 
0 Food, ag | on, ete., includ 
New ods ita Prepare roeipes, and a great incinding 
Haneous Information pertaining to the House- 


Misce 
hold with engraving THERAPEUTICS, HYGIENE. 
the ae vari- 

fo Thy New 


ce eae ea 








Appliances, with much Inter- 
9 SATERAL HistoRy AND ) ZOOLOGY. —The latest 
t Gecovarses Ge ments and Applian- 


in Microscopic ‘investigation, ® Le Explora- 

fions Physiology, relating to 
Pre-historic  ipeeresthig Int Information lon and 

y e! Se \. 

0 & i METBOROLOGE. Smee 

seveuetes T pene mene, Trace : ple 

Discoveries, including descri : Grea 

ESE i Ry “i ei 

most Interesting fof New i ty \ x 

pores Accounts of New sv Minerals, ad w Mineral Dis- 


Fossil 
nt Tntarectin ing Discoveries and 
, 


PHYSICS 
Atm 
Re 





18.— ASTRONOMY —‘Ihec 
iin, Aurora, the Som, with Reports oe eo 
14 & 15.—BIOGRAP: NECROLOGY.—Bio 
Saar Portraits’ m of Selenee, with stes 
nected and 


ate bad 
neon ora 4 Selences, recently deoensed, 


PR 4 who desires to be well informed concern- 
1¢ Brogress, of the Arts and Sciences should have a 


coby at Semapon oy tye It will be a most 
ousehold, in 


3 





and should havea place in 

mely Bound. Many Engrav- 

parts of ee Fong trade and tovean 
MUNN & CO., Peansemne) 

37 Park Rew, New York City. 

THE SCIENTIFIC AMERICAN will be sent one year 


and one copy of SCIENCE RECORD FOR 187%, on 
receipt of $450. 


SCIENCE RECORD FOR 1872, uniform with the 
above. Price $2. 


THE SELDEN DIRECT-ACTING 


Steam Pump 


IS THE BEST Steam 
Pump made. 


Send for Circu 
and Price List to 


A. CARD, 48 Co 










urtland pirect, 
New York City 


THE Proprietors of C. N. Goss’ patents, re 
so ar Leet, a, for impr Sygcovementp in nom © bef Rakes 


erwire. tease tm Beye ur yay go 
ee THOUSAND DOLLARS PER 


TH has been made 
‘address NP BOYER ECO. Parkes. 








toe A eae 
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see ENRY CAREY BAIRD,” 
INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 


Valuable Books on Metals and 
Metal Working. 


Bauerman’s Metallurgy of Iron. 12mo. $2.50 


Blinn’s Practical Works Cons — 
aa Sepadedee ic regalo Weel ctsceveneed $2.50 


Bell’s Chemical Phosemens of Iron yey 
a 


Binet Furnace the Te mnporetase of e 
Bye Lethon Condition © of the rial to be "Operated be 


Byrne's Practient Metal Workers’ Assistant. 
Ae suse as conaie 
ufaccare of Malle bro. $1.00 


Guettier’s Practical Guide for the Manufac- 
tare of Motte Alloys. Comprising their Chemical 


perties, Preparation, wee m4 





Landrin’s Treatise on Steel. . 12mo.. 


Larkin’s Eve Practical Brass and Iron Founders 
Guide. 
Noite. im Manca of Electro-Metallurgf,. Mom 


POreree eee 


Oxbors’ 5 Metal of Iron and aad Sag eo 


reference Ay is and ind Processes. Illus- 
ee fold wood 
a by numerous —+ 4 iding plates and het 
Perkins and Stowe’s New Guide to the Mant 
Iron end Boller Plate Roller..............++++00seee+ 


Philtige = and Darlington’s Records of Minin 
‘etallurgy. Illustrated. 12mo..............++ 
Perey’ Manufacture of Russian Sheet eon 
POPOP......ccccccccccccccccveccccsccsccsossonsenens 50c. 


PPeTeT ee eee 


Perrereeririr ft tit tir 


Seiad s Galvanoplastic Manipulations. A 
Practical Guide for the Gold ne Silver a ay 
and = Sevensgiects erator. 127 engra 


Furnace. Il) 12mo 
St h and other Properties of Metals. “Tl 
wengt, ale watoe a $10.00 
Tables Soving the ihe Welt of t Round, Square, 
and Fiat Bar Iro measurement. ..... 
Ss and Brall’s Practical Guide for Ped. 
and Steel. BVO.............ccseeesecceeeee $1.co 
Vatie’s 5 Galvaniesd Iron Cornice Workers’ 


Man Con Instructions in la out the 7 
tres Patterns for all kinds o: 

ferent itree end aking Pasierne for all kinds of 

Watson’s Pucivs of American Machinists 

and Engineers. Illustrated by 8 engravings. 12mo.$2.50 


ee eeeeeeneeeee 


Warn’s Sheet Metal Workers’ Instructor, for | was se 


Zinc, Sheet Iron 
instruc 


4 Tin Plate Workers, with 
tructions for Bol $3.0 


an 
ae &c. 8vo 


Scientific 


if American, 











SRAHEE ROMER Wis Shai GRY 


RISDON’S IMPROVED 


Turbine Water Wheel 
upon e cet hae ded Syerteper cond 


ab fail gate, i over 7% cent at 
tenths gate 
sa for circular to 
N & CO., 
Mount Holly, New Jersey. 















SS ORPATC Sit? 






I was the first to introduce to the public the Hubbard 

Turban Squash, Marblehead Mammoth 

Cabbage, a Sweet Corn, F Phinney’s Water-melon, 
and many o 


New and Valuable V a 


Tate coonen 5 hove ® pow end 


— som. three fine 
ner chetes new vegetables for my customers. 

AS eS = enkys 
anxious to get, the very egetableseed. I wa 
hundred an fifty kinds on my four seed farms, t un- 
der * , be- 
>| der my own exe eir choicest varieties pean 
grow A fine selection of seed, home-grown 
andim will also be found in m hich 








of Pam i — for Water wort, re = Hy] 
iow Pressure rtable Eagnes & 
kinds, Sugar Mills ating Laver, —% Bywenlte 
gen neral, AUBBARD & 
TAK 10 Front s., kiyn, N 





~ GREAT REDUCTION IN PRICES | 


F LE COUNT’S PATENT HOLLOW 


LATHE DOGS, and his Machinist Clamps of both 
Iron and Steel. 
1 set of 8 dogs, from % to 2 inch, $650. 





reular. 
W. LE COUNT, South Norwalk, Conn. 


MILLIONS OF ACRES 





u<|OWaGNebraska Lands 


FOR SALE BY THE 


Burlington & Mo. River R. R. Co. 


On Ten Years’ Credit at 6 per cent. Interest. 


foe, Se tend ond and ts 

much within nie generous ter 
terms are not o' fad probe ly pover will be, 

CrrouLars gi lars, gratis; call for all 


that are wanted to circu’ 

Gos Weer and thrive, Friends will follow 
A SECTIONAL or exact location of Iowa 

gy fay FI $0 cents, an of Nebraska lands 
price. r Circulars Maps. apply to 
GEO. S. HARRIS, 
Land Commissioner, Burlingten, Iowa. 
wa ant please say in what paper this advertisement 


AWEED, LOCOMOTIVE ¥ ENG 





2” The above, orang of Publications, sent by mail, t ¥. Hg - , $ . 
sree ———- id ubileatio, OdGE' F PRACTIC have’ onpaon tionable sy con tent, able to “and 
ANB "SCIEN yan gplarged CATAL or OAs. his hand rough mechanica] work in nter 

d ith ied preferred. House and 
y address. fe on the form. Sons have work on the farm, 


HENRY CAREY : ale 


WALNUT STREET, Philadelphia. 


406 W. 
Upright Engine andTubular Boiler (4) Honsz 
95 Power, with all Trimmings—aso, (10) Horse 
Powsxr. Send for circulars. VARIETY IRON 
WORKS COMPANY, Cleveland, Ohio. 


An deutlche Erfinder. 


Diefe grofe und thitige Claffe unfrer Be- 
pblferung maden wir bejonders bdarauf 
aufmertjam, dag unfre firma durd ihre Ver- 
bindung mit Washington und den europdijden 
Hauptftidten, befondere VBortheile yur Erlan- 
gung von ine und aunélindijden Patenten 
bietet. 

Seder Erfinder, glidjviel welder Nationali- 
tit angehorig, ift burd die liberalen mame 
fege ber Bereinigten Staaten gum Patentidugy 
fiir Erfindungen beredtigt. Unfre Firma ift 
bereit, geftiigt auf 26jabrige Erfahrung, deutide 
Erfinder jeder Zeit gu berathen und gu mafigen 
Preifen rafd und piinttlid) Patente gu erlangen. 

Die Deutide Section ift in den Hinden 








fabiger deutider Sngenieure, weldje in der | yakers, 


Office perjinlich mit 
werden. 

Der ,,Scientific American” wird in {einen 
Spalten die bedeutenderen — bes 
{predjen. 

Correfpondeng erbeten on prompt” beant- 
wortct. PBamphlete in dentfdjer Spradje wer- 
ben auf Berlangen franco gugejandt. 

Udreffire: c 
Miunn & Co, 
»Scientific American” Patent Agentur, 

9 37 Park Row, 

New York City 


Erfindern verfehren 





ns can 

See sare situation, indoor employment. A desira- 
n' on 

ic wORETH & SON, Bristol, Pa. 


NEW PATTERNS. 


ACHIN 


Eek 1. GOULD.» Car sith ee kas Ave 








‘ewark, N. J, 
Machine 
Wood and Iron work ther and 
GEO PLAGE % CO Reco Hatt Mecal ae y 





c . 
The uo eee and most complete assortment in this coun 


uy mew YO M ENGINE COMPANY 
121 Chambers & 103 Reade Streets, New York. 


an a He Shafting. 
EE eae eo 


Ore ot Chambers & 105 Reade Streets, Ne 


Sturtevant Blowers. 





ie 








of canada on, constant! t+ wom 
SL ACe # vow York. 
WILDER’S 


Pat. Fauching F 


For Baflvey Sho: mg, Aorigelegse) Saat TOSses 


ay Oe e | Seepe, 3 Dope 
Warranted the = Brass inced. Bond fe Send for — 
NEW YORK STEAM ae es 


H. WHITE, Newark, N. J., Manufac 
eye of Tin, Zine, Brass and Copper Sewn, Bot- 


, Cowell Pat. 
Spring, &c.&c. Stamped, 4 8 
Metal Work, Dies, Feo ls, and Patterns to’ order. —_ 


RUBBE Stencil Dies ge... Mi @ bon nw 
Lombard St., Baltimore. $100 day to Agents. 
oof, "Manufae: 


SAFETY FUSE SS eg oi 
SEE MiE Naas REO RE 


ssesacutiecmtesstiiaia 




















SPELT. 


eee 








125 














"i voDWORTH PLANERS |< wanatectarng gt of orporatie 
And Re-Sawing Machines, Wood and iron W | petlaes B, as the same at ‘ations "of bis 
SORE Watteewen, NY and iis ‘Liberty 8t., New York Beat: eadederatoce:, et poet 

N. B.— detector ta covered o U. 8. Pate 





Werte, spect MACHINERY GEN. 
ee, Woodworts Fuses rare Fianersend Bich- 


Pelee or Union at Worcester Mate, son. 








f(THE Union iron Miiis, Pittsburgh, Pe. 


on of rs and Architects is called 
Beams and Girders 


mae stem 
» in d welds bet 4 
and which have ved s@ « the 
old = manufactu' , ae Sy See es can 
obtain Sowers. For ee 
Carnegie, Kioman & Co, Unio iron Yuli 


The TRADE WAGON. 








A WAGON INTENDED FOR GENERAL PURPOSES. 
WEIGHS BUT 400 POUNDS. 


Is finished ready to paint and trim. Inquire of your car- 
riage maker, or the ONLY manufacturers, 


8. N. BROWN & CO., or DayToN, Onto. 
"Boy BARBER’s Bir BRACE. 





Cheapest, best, and most durable non- 
qpadaetor known. BUILER FELTING 
ORKS, 4 Courtlandt 8t., New York. 


NVENTORS’ SWATiON AL UNION, E. H. 
£23 > & Co, ra ed New © a Patents 
Pkg by Rak 


SP ROVED 7 FOOT LAT LATHES, 
spertort pest iat laners, Scroll Saws 

















es free. 
N. H. BALDWIN, 
§ swiy Laconia, "KN. H 
WOODBURY’ S PATENT 
Planing and Matchin 


= Molding Machines, Gray & Wood's Flanere, Belt-ofting 
Saw Arbors, ws other wood werag mad 
ay A. OODS, § 91 Liberty oom 
or Circulars. 1% Sudbury street, | street, Bote, 


MACHINERY shod, citar tga RG 
OTIS’ SAFETY HOISTING 


___—*¥O. 3481 sii, REP Yok. 00., 











amare Patents. — 


Greeved, or Geared Hoist- 


coveet Accident, if 


and enege 1-2 te 












Cen llen 
Riu. mul dees Bos Paes net ,a rain, orl anes 
mple, Durable, and Economical. 


rewe. . ANDREWS & B 


414 Water Street, RO iew York. 
LAN AC. FOR 50 CENTS 


every Year, Month, 








100 


we send PosTParD an A’ smanee aiving 
Week and Day of the Contaee, also a Pocket oo Saseacer for 


Extra mGncements ye 
GEORGE A * he é5* "Boston, Mass. 


G\ICRERY 


MOLDING, MORTISING 
- TENONING & SHAPING £ 
MACHINES; 


BAND SAWS, 
SCROLL SAWS, 


Planing & Matching 


For Ramnosp, Can, “ye AGRI 


ayy hoe 
my: AUPAY y & CO. 
71, Ohio. 


Tron City a and Siberian Tron Works 


BUBCHPFI EL 


tie 
Refined Charcoal and Best 1 Bloom” Bheet oh? Brands 
Reete 4 Siberian. yy i in, 








Trunk, Loc Shovel, Tea foo sour. & ‘agger, and 
ail other kinds of , ia fo gauge. a uit to 
““Oitice and Ware ns, aa St Pittsburgh, Pa 


OODWORTH SURFACE PLANERS, 
$125. Planers and Matchers, $850. 8. C. HILLS’ 
51€ Courtlandt 1 street, New York. 


PROTECTION AGAINST FIRE. 
HALL BROTHERS 
Are prepared to intro- 
duce their “ System o7 
Sprinklers’’ into Mills, 
Factories, &c., at short 
notice. Call and see a 
com.| practical operation of 
same at their works, 
36 CHARDON STREET, 








nts 
Parties r selling tagee mene without au. 
thority pa we , will be Yo law. 


\GUARDRON, AERLAM 0, 
rere o 
ang’ Wood ete, iT 





M 
lar Re-sewing Mach 
Arbors, gore “Saws, allway, 


chines. =e. and 
other kinds fee Wood-work’ 
and 


and mol 
and Rip-eaw Me 
ura’ athes, and various 
Machinery, Catalogues 
rice lists m. on app! jon, Manufactory, Wor 
cester, Mass. Warehouse, wi rty st, New York. 17 


yey AND BARREL MACHINERY — 





Improved Law's Patent Shingle and Heading Ma 
simplest and 


best in use. 0, Shin leading 
and ‘Grave oer Stave E oe ners, Head’ re 
Turners, &c. dress TREVOR & Co., Lockport 


) oe Fy STEAM ENGINES, a 


ing the maximum of effictenc , durability and econ 


omy with the minimum of weight and price. They are 
ly and favorably known, more being in 
use. All warranted satisfactory or no sale. riptive 


circulars sent ge cHospERY @ Address 
Y & CO., Lawrence, Maes. 
Liberty st., Ke . York 


Ke Military ‘Academy, Pough- 
keepsie, N.Y. A thorough- going echool for boys. 


Niagara Steam Pump. 


CHAS. B. HARDICK, 
23 Adams st., Brookiyn, N.Y. Y. 


P. BLAISDELL & Co., 


\ ANUFACTURERS OF FIRST CLAS 
MACHINISTS’ Frown, Send for ay 


a 


TANDARD, UNIVERSAL, INDEX, CAM- 
CUTTING and PLAIN, tp every y variety. of anequal- 
design and first-class workman nd for Tilus- 
trates atalogue to the BRarnaRD MILLING MACHINE 
Co., 11 Pemberton Square, Boston. Works at Hyde Park. 


FOOT LATHES.—T. SHAN KB, Baltimore, Ma. 


Pas ask WHY we can sell Fin 
lass 7 Octave Pianos for 



























=, 1k which we Tefer a over 500 Bankers, Merchanta, 
&e. whom you may know), using our Pianos, 
us 44 Su States and Territories. Plecse state where you saw 


“bis notice. 
U. 8. Piano Co., 865 Broadway, N.Y. 
\INCINNATI BRASS ‘WORKS—Engineers: 


/ and Steam-fitters’ Brass Work. walit Send 
for Catalogue. F. LUNKENERIMER, Prop.” 









gi| SEE fiextte' etait ina 


~ ATHE CHUCKS—HORTON’S PATENT 
from 4 ite inches, Also for car wheels. Addiess 
. HO BR N & SON, Windsor Locks, Coan. 














OF THE 


SCIENTIFIC AMERICAN. 
The Best Mechanical Paper in the World 


A year’s numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN is devoted to the inter- 
ests of Popular Sci ,» the Mechanic Arte, Manufac- 
tures, Inventions, Agriculture, Commerce, and the in- 
dustrial pursuits generally, and fs valuable and instruc- 
tive not only in the Workshop and Manufaetory, but also 
in the Household, the Library, and the Reading Room. 


To the Mechanic and Manufacturer ! 


No person engaged tn any of the mechanical pursuite 
should think of doing without the SorznTiFic AmEnt- 
caN. Every number contains from six to ten engravings 
of new machines and inventions which cannot be found 
in any other publication. 


Chemists, Architects, Millwrights and Farmre 


The SCIENTIFIC AMERICAN will be found a most 
useful )-urnal to them, Ali the new discuveries in the 
science of chemistry are given in ite columns; and the 
interests of the architect and carpenter are not over- 
looked, all the new inventions and discoveries apper- 
taining to these pursuite being published from week to 
week, Useful and practical information pertaining to 
the interests of mill wrights and millowners wi!) be found 
published in the ScrznTIFIC AMERICAN, which informa - 
tion they cannot possibly obtain from any other source. 
Subjects in which planters and farmers are interested 
will be found discussed in the ScrenTIFIO AMERICAN, 
many improvements ip agricultural iniplements being 
illustrated in its columne. 

‘We are also receiving, every week, the best scléntific 
journals of Great Britain, France, and Germany; thus 
placing in our possession all that is transpiring in me- 
chanical science and art in these old countries. We 
shall continue to transfer to our columns copious ex- 





~ | tracts, from these journals, of whatever we may deem of 


nterest to our readers. 
TERMS. 


One copy, one year $8.00 
One copy, six months 150 
One copy, four months 100 


One copy of Scientific American tor one nr" and 
one copy of engraving, “Men of 

One copy of Scientific American for one year, ont 
one copy of “Science Record,” for 1878 - 

Remit by postal order, draft or express. 

The postage on the Scientific Americana is five cents per 
quarter, payable at the office where received, Canada 
subscribers must remit, with subscription, 2% cents extra 
to pay postage. 

Address all letters and make all Post Office orders or 
drafts payable to 


MUNN & COo., 


37 PARK ROW NEW YORK. 


10.00 


4.50 


























“Advertisements, 


A vertisements will be admitted on this page at the rate of 
81.00 perv line for each insertion. Bagreings may 
head advertisements at the same rate ren 
urement, ae the letter-press. 


To investors, 


To those having fu.ds feinvest, and those who wish 
to Imcrease their income from means already in- 
veated in othe less profitable securities, we recommend 
the Seven-Thirty Gold Bonds of the Northern Pacific 
Railroad Company as well secured and unusually pro- 











ductive. 

CP: bonds are always convertible at Ten per cent. pre- 
mium (1.10) into the Company's Lands at Market Prices. 
The rate of interest (seven and three-tenths per cent. 
gold) is equal now to about 84 currency—yielding an in- 
come more than one-third greater than U.5.5-20s. Gold 
Checks for fhe semi-annual interest on the Registered 
Bonds are mailed to the Post-Office address of the owner. 
All marketable stccks and bonds are received in ex- 
change for Northern Pacifics on most favorable terms. 


JAY CookE & C0., 


New York, ParaDELPuIA, AND WaSHINGTON, 
Finangial Agents Northern Pacific R. BR. Co., 


For Sate BY Bawks AND BaNKRRS. 


RTESIAN WELL “BORING MACHIN- 
i FRY. Wanted—A complete machinery for boring 
ien inehes in diameter, to the depth of one thousand feet 
and over. Qmne that has been successfully worked in all 
kinds of strata, and has been found economical and re- 
liable. Manufactarers, please address, with catalogues, 
prices and sey er ions, 

ODIO, P. O. Box 2409, New York. 

Ss] 


ROTARY HAND CORN SHELLER— 
i Guerentess to work well. Send for Sample and 
Ctrenlar to 
R }, PA., FAMILY CORNSHELLER CO., 
HA RISBU RG Lock Box 9 
p. 122. 


READ “ 


Basiness W anted in Boston,” 


N, 5i Chardon 8t., Boston, fora 
he Company, at Durtalo. i i » for a circular. on 
Send for Shearman’s Illustrated le 
American Machinery, with monthly Re 
New and Second Hand d Machinery +4 1 deliver tn in the 
ts. per year. C H. SHEAR- 


A. 8. CAMERON & CO., 


yp snap 
stents loot’ of East 23d 
ew York City. 


Steam Pumps, 


Adapted to every possible 








” 


ween canbe ie ioe Reg 
wi ac tSpeated ordiee tron 
rarten S 


been | proved generator has taKen « ena 
e use 
Fifty Sacceent Horse Power have Soon mage and pes 











“a Price me the surface of e Harrison Boller : “either steam 

ITH B Ww 5 eet A a tres f od itean be made as good and naw at an outlay | QUE 

REWER’S IMPROVED BRICK, S re renew: as new in outlay 

cost be tak 

ninety-five per cent. Of, ec Bie oat and ra ee bl ert ore 

ote Send for circular. Wis | & e original setting. It 18 iat atmouts sad Sen expensive 

to a ou sta Step 

Solleeez, eet os gos ro as Picelse pe, me es an bg put 

in place, the costing no more than that 0 aire pat 

Saves ten to twent: r cent. CHALMERS SPEN For all i tire Uareelars, etc., application must 
Con foot E. deb St, M1 1808 N. 2nd St. St Louis, Mo.” mate iw Bon WORK 


wax Union Stone Co. 


Patenton and pactarers of 
et way rm to , various 


Mechanical U 
GRINDERS, SAW UMM . DIA 
MOND and D's Pa- 


For Frame, Se Cutting, Leather INDE and al 





other Lo ng 
OFrricsg, 1 Backers eg prener. Booten.  , wy 
Brancn OFFicses rboe, * De 
_Errsend torciréaat. ne 
ANSOM SYPHON CONDENSER e perfects 
and maintains vacuum on Steam cost of 
one per cent its valee, and by its use Souem sare 


run with full vacuum without ‘Air Pu Pump. Send to WM. 
ALL) personal 





United States. Price 50 
MAN, 132 N. 34 St. “Philadelphia, Pa. 





Philadelpnix, Pa 


EORGE PAGE & CO., Manufacturers of 
Portable and Stationary 
STEAM ENGINES ; AND DOLL ERG; 
Patent Circular, Gang, Mulay, and Sas! 
SAW MILLA, with OUTFT. TS. COMPLETE, 


combining all ee improvements—Grist Mills; Shin 
gle Machines ; ing and General Machinery. 
Send for Deecriper: ive. ‘Cate Mee Address No. 
chroeder Street, manere, 55 


§ Mal Visi erelNes 
IMPROVED PATENT 
INSERTED TOOTHE. D SAWS 


‘ons | aw EST SAWS EVER ED 




















The Harrison Boiler. 


[FEBRuaRy 22, 1873, 


Bort Ta nye Poke ee + Addresa 
PETER. COOPER'S 


Reine Neats ‘Foot | i 


hy oe FIRST CLA 
is i. P 


tains no 
equal yo Be tea “eat few York: . 














Dianend Pointed 


STEAM DRILLS. 





as of new and improved applica 
ns to the celebrated Leschot’s patent, have mude 
these ‘driie- more fully adaptable to eve BA ead “t 
ROCK a. un 
economy are acknow - A _ are and 
Europe. rit AND. are it of sizes and pat- 
terns; bore at a 
uniform rate, FIVE IN PER MIN 
UTE inhard ot THR oe & fos io yeah EE ING! 
GADD ot x nm cut 
Work; a also Mie ine On. Teeth one 
i oat. sho --g~ 4 2 depth, 
Used e sch teg ears air. Simple and 
durable in i: coceianioe, “never Peed sharpening. Man. 
THE A 


MOQS BT tiverey St. New York 





KEEP YOUR BOILERS CLEAN. 


ANTI LAMINA 





Ewes and removes scale in Steam Boilers—aoes not 


njure the Iron. In use over five years 
‘J.J. ALLEN, Patentee, Philadelphia, Pa 





For Sheathing, Roofing, Deaf 


and Circulars to 8. E Hate k Oo. 66% 56 & 58 k Place, 


BUILDING PAPER! 


+ Lining, and as a substitu 


Plastering. Send for Samples 
N. Y., or Rock eran Pare Co., ‘CRieago. 








\H AMPION SPRING MATTRESS—The 
/ jatest and best improvement. 
healthy and comfortable ? Here 
easiest, cheapest, most popular, and durable §| ring 
in market. 1d at leading deal ers. No 6 tock + 
plete without it. ~ dof t 
pered stee! springs, so united that the equally 





re ia 


AlwaysReliable.| 


Wright's Deghte-Acting Bucket- 


SEA PUMPS 


Made by the Valley’Machine Co. 
EASTHAMPTON, Mass. 








MAHOGANY, |" 
ASA MEA 


AND PLANK. 












Office, Mill and BR. 
rh 3 1 St., . 
or bond tar C Catalogue and 








Distributed. Easily moved or carried about the house. 
Can be lifted, came. or rolled up like a Both 
sides alike. No e.no wooden slats, no Pe _— 


be usea on floor without bedstead. No under bed 

quired. Needs only half Wr et of hair m-ttress. The 
regular size double bed, 4 ft. 6in. by 6 ft., :ontains 192 
tempered steel upholstery springs and weighs only 25 
tbs. More springs for your rioney wr this er any 
other, ‘Yarranted noteeless. Any made to order. 
gene cor ay ot chonier, Retail price <> double = 

Shippe y single or quasi all _—— 
the werid. 1 Liberal discount to t the ae kon ant- 
of. ¥ yy ACH & CO., Makers, iat and 188. Deane Street, 
ew Yor! 


NEW YORK SAFETY STEAM POWER CO, 


30 CORTLANDT-ST., NEW YORK. 












SUPERIOR 
STEAM ENGINES 
AND BOILERS, 


special machinery 
£ hevare de of parte. 
hes Economi- 
Le asd 
not liable to derange- 
ment. Their COMBIN- 
ED ENGINE & 
BOILER is 





laa Organ Establishmentin the World 
7 Extensive Factories. 


J. ESTEY & COMPANY, 


BRATTLEBORO, VT., U.&. A. 


THE CHELEBRATED 


Estey Cottage Organs 





The latest and best Sipeeremente. Everything that is 
new and novel. The leading im rovementa in Organs 
were introduced first in this cstab 


EsTABIASHED 1006. 
SEND FOR ILLUSTRATED CATALOGUE. 


olds’ 


TURBINE WATER 
The Oldest and Newest All others 
only imitations of each ores their 
~ ad 











ore any 


MACHINERY . ae es 
Saws, 
ing Costings, 


bal and Metals, 
Knives # perfect 


material and : 
ra of ev 
CAN TWist’ DRILL COM- 









Fn RO a) eB 


SAAC 8 . CASSIN, Eagnoe late Chief En- 
ERA f the Philadel Water Works, No. 481 Race 
Philadelphia, Pa. Wa structed, Surveys 
tes made, — hye a tions, and 


and kinds 7, Tydraulic Machinery and materials furnishec, 


WIRE ROPE. 


JOHN A. ROEBLING’S SONS. 


OR Ries se eens ging, 
ea: 
= eg | 


otter cigar Ent sito. “end for 


boa Pronatoion omer Seer Oy 
‘— Secek rconstantiy on hand at few, York Ware ~~ at 
No. 117 Liberty street. 








American Saw Co. 
Neb era Nee ieee 


MANUFACTURERS OF 


Patent Movable Toothed 


CIRCULAR SAWS, 


Patent Perforated 
Cireular, Mill, 


Cross-cut Saws. 


ao for Descriptive Pam- 








PANY, Woommecket, eT 

RON PLANERS, a aad LATHES, 

Drills, and other Machinis' for De see 
tin an d'Friee , and dress NEW ~} phony sae tow, 


BIDDLE MANUFACTURING “ 
“LYONS” PATENT | 

Self- reeset, Hand Drill, 

Punching Press & Shear. - 


@ Catting Tools and Hi ad Hardware Specialties. 
Are also prepared to 
furnish light work ot 
any descr press and in 
quantity to order. 
arconplin atieetiee 
ings promptly a ; 
to. Office 2 ua Ware Rooms, 


78 ee 8T., NEW YORE 

















usin 
mac Oy 
ing, pe 


weight of of blow, aif of whic ¥ 
ing od moedging 


t of o canes bemeneres it also naga 
e, 
which is Ee rapa of adn tod 
& continuous, 


ee 


of Cotton 
stroke Abe 
than this other tiga or to yoet 


t hammer 
this kind of werk in quantity and quality as 








rfly as ti thea less 


for Ww, '. 
"Vit pone LEY ME"G CO., Syracuge, N.Y 


EACH’S yey i Sawing Machine,Improved 


eapest and best in use. Thirty 
+ hal ‘iareven, |B Bend for illustrated circular and p.ice 


BEACH. 9 Fulton St, New. York. 








HLENK 


BOLT CUTTER 


Nealie & Levy 


‘PENN uaee 


WA RD 





ee as Cungae Er 





EVERY VARIETY 


STEAM PU MPS. 


COPE & MAXWELL MFG. CO. 
HAMILTON, OHIO. 








THE TANITE Co., 


INVENTORS & BUILDERS OF SPECIAL 
MACHINERY CONNECTED WITH 
EMERY GRINDING. 

SOLID EMERY abe ans from 1 in. to 8 feet in diam 


The T poe ee is Te pn, taking the place 
of Se => a wish to make Im 
reve '. Foundry Mill or Soup 

nea acki ut and note 
wad 4 -~ J ages. Au aon use 

Tanite hinery will 
more than Emery Wheels 8 —— oe Nothing 
pe shape or remove re Metalee cheaply and quickly 
a Tanite Wheel. The cut points of a ~~ 

ore atcel, and each minute's use ver gre ts cutting ° 


introdu ced halt half a — new 
a 7”, At Grinding. $175. Ge send or Pe at and ise 


The Tanite Co., 


AMERICAN 
Turbine Water Wheel 


y HF mproved and sub- 
Teted'te to t th testes by. James 
ey baad pe ie, 8 mowing 
er ervernge rae than any Tur- 
Le Wheel ever ee wn. A full re 
ate bw 4 be obtained of STOUT, 
‘ MILLS TEMPLE, Dayton, Ohio. 


Machinist's Tools, 
‘| LUCTUS W. POND, MANUFACTURER - 


Warerooms, % % tiberty, street New York, 
STEBBINS, Agent. 

















The Low bhafting has 75 t 
” | dee finer dish, ands wruct vo goge, noe — 


the Most econom mice We 


are ate algo th the sole gee gt the CELEBRATED a 
‘of of the most approved styles. a ists a tailed on 4 er 
Try street, 2d and Sd “2 Pittaburs 





THE BAND SAW! [se ues at 58 
street, N.Y oe 
Faron sik Prerrineet ae une | Heicka wba 
KELLEY. 224 st. (above Arch), Philadelp hia. ™ ; 





R A. Vervalen’s Brick Machines, 


at Heverstraw, Rockland Co 
—< of all the brick’ used in the ok a Gend foneie for une mine 


Over 15,000,000 square 
lest tn em 


Fe) Asé ES TOS: 


) ) 





For: plattl: ae tae Sia in all climates, 


ASBESTOS ROOF COATING. 


For restoring old Tin, Felt, and Shingle Roofs, 


5] ASBESTOS BOILER FELTING. 


The best men- con duties, « ond tg and mst eco- 
a, OF Geis 





ics beer see ‘exposed ta Nhe weath one 
oe materiel prepared ready for’ use, and can 


Ble tmrxo FELTS, ASBESTOS 
APER, ASBESTOS, ASPHAL- 


uM oe. 
’ epee Pamphlets, Price Lists, Terms to 


arse a EMRE 
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MORRIS, TASKER & CO., 
MANUFACTURERS. OF 


AMERICAN CHARCOAL IRON — 


Boiler Tubes. 


UGHT-IRON TUBES 
GS, FOR GAS, STEAM 
WATER, AND OIL. 
Lf my and Bag Fitters’ supplies, Machinery for 
NO. 15 eoLD ST., NEW YORK. 


“ Scientific American ” js rinted with 


fhe Fo . Tenth ant 


end Boke Go'd st,, New York 
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